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Tire O. Hommel Co. believes 
that absolute uniformity of color is of 
vital importance. Every shipment is 
carefully checked to match identically 
every previous lot. 


Factory and Laboratory con- 
trolled colors, under the constant watch 
of a staff of experienced color experts, 
give you the assurance of reliability. 


You will appreciate this factor 
resulting in the elimination of unneces- 
sary grief if you procure your color re- 
quirements from ‘‘Hommel,”’ Pittsburgh. 


Known for their strength, purity 
and uniformity, ‘‘Hommel’’ Colors 
are recognized as ‘‘Standard’’ for 
the Ceramic industry. 


THE O. HOMMEL CO., INC. 


209-4th AVE. PITTSBURGH, PA. 


N. Y. OFFICE Factory at 
421-Tth Ave. Carnegie, Pa. 
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Dial 1000 


and temperature stays there 
within 3° 


wien 


NTIOMETER PYROMETERS 


Actual width of the 
L & N Chart is 9% 


inches 


ETTING an L & N Controller is as simple as setting a radio 
receiver. You adjust a dial, and get the temperature you 
want—automatically. 

Dial, and you set robust cams within the L & N Potentiometer 
Pyrometer. These cams start and stop motor drives that control 
the fuel supply to furnace, kiln or lehr. Inside the big tem- 
perature-measuring machine itself an electric motor operates 
from your light circuit; drives cams and levers on substantial 
bearings, under sensitive control of the most accurate tem- 
perature-detecting circuit known to industry*. 

This same motor also moves a pen which records the tem- 
perature clearly, on a chart 9% inches wide—a chart easily 
readable to within 3° in 1000°. 


L & N Catalog 84-K lists L & N Potenti- 
ometer Pyrometers for automatic tempera- 
ture control. Catalog 87-K lists them for 
recording and for indicating. Special 
bulletins outline their application to various 
industries. 


* Information as to the advantages of L & N 
Potentiometers will be sent on request, 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


LEEDS & NORTHRUP 


P-209 Cleveland Chicago Houston Los Angeles San Francisco 


Different Pyrometers—The Most Accurate Pyrometers In Industry 
For Indicating, for Recording and for Controlling Automatically 
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Brown Indicating Automatic Controller Model 801 


A New Indicating 


for Speedy, Low-Cost 


Temperature control is important to profits in thousands 
of applications. That is why great care should be employed 
in its selection. 

The new Brown Model 801 Indicating Control Pyrometer 
can be relied on to measure accurately temperatures up 


to 3000°F. It will control within close limits the 7 : 
THE BROWN J 
4484 Wayne Ave., 


Branches in 


Brown Automatic 


TO MEASURE IS 
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Operated 
Through 
Mercury Switches 


No Relays 
Required 


For Use with 
Either Fuel-Fired or 
Electric Furnaces, 
Ovens, Kilns, etc. 


There are no open contacts in 
the new Brown Indicating Con- 
trol Pyrometer. Circuits are 
made and broken in gas-tight 
glass chambers by means of 
mercury switches, one of which 
is shown below. These switches 
will handle currents up to 30 
amperes at 110 vo.ts, or 15 am- 
peres at 220 volts, making relays 
unnecessary for most applica- 
tions. Even in inflammable or 
explosive atmospheres this new 
Brown Indicating Controller can 
be safely used. 


Temperature Controller 
Operation of Heating Processes 


temperature in either fuel-fired or electric furnaces, ovens, 
kilns, etc. You can depend on it to stand up under shop 
conditions. And it is so designed that adjustment of the 
control setting, or exposure of the working parts for in- 


spection, is extremely simple. 
ing service. Write for details. 


INSTRUMENT COMPANY 


Philadelphia, Pa. 


22 principal cities 


Built for safe, positive, last- 


Temperature Controls 


TO ECONOMIZE 
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PURE AIR 


is of prime importance to 
shop safety practice— 


Clean filtered air is a real help to the 
man working in dusty atmospheres. By 
helping to conserve his energy, keep- 
ing him alert and on the job, fresh air 
does a good bit toward increasing pro- 
duction efficiency and at the same time 
minimizes the likelihood of serious acci- 
dents. It is a generally recognized fact 
that the major portion of all industrial 
accidents occur in the final quarter of the 
day's working period when the workmen 
usually fatigued and off 
guard. 

The Willson Bag Respirator is popular 
with the men who wear it because of such 
features as the comfortable face contact 
obtained with only slight headband pres- 
sure... . the large filtering area permits 
free, casy ‘breathing with no s '¥ inter- 
ference .... full freedom of vision is 
allowed and eye ar or safety goggles 
may be worn... . all parts are rep 

able without tools; ‘the bag filter is nal 


able and may be used many times over. WI[LTSON PRODUCT. S, Inc. 


Price with one extra filter, $2.00 f.o.b. 
shiggiag point. READING, PENNSYLVANIA 


Of Value to You 
is our 
Long Record 


of 


Plant Proven Dependability 
for 


Constancy in Quality 
due to 
Laboratory Controlled Inspection 


and 


Nature’s Most Uniform Deposits 
of - 


Ball, Sagger, Enamel, Wad and Fire CLAYS 


Mined and Sold by 


KENTUCKY-TENNESSEE CLAY COMPANY 
Mayfield, Kentucky 
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PENNSYLVANIA PULVERIZING CO. 
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Potters Flint Placing Sand 


SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 


An outstanding month in ceramic history. 
The progressive American Ceramic Society has 
made this second month of our calendar notable 
with its Annual Convention, attracting world- 
attention. 


EDGAR CLAYS 


For half a century, of sterling quality—always as 
represented. These clays, likewise, have helped 
to make ceramic history. They are famous for 
service and have measured adequately at all times 
to the most severe tests of the practical and tech- 


nical potter. 
Department of Sales 
THE EDGAR PLASTIC KAOLIN CO. 
EDGAR BROTHERS Co. 


Home Office New York Office 
Metuchen, N. J. 50 Church St. 


Ceramic and Enameling Clays—Filler and Coating Clays | 
for Paper, Rubber and Shade Cloth 
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A Partial List of Harshaw Ceramic Chemicals 


Acids 

Alumina 

Ammonium Bifluoride 
Ammonium Carbonate 
Antimony Oxide 


Antimony Sulphide (Needle) 


Arsenic 

Barium Carbonate 
Barium Chloride 
Bone Ash 

Borax 

Boric Acid 
Cadmium Sulphide 
Chrome Oxide 


Clays 

Cobalt Oxide 

Copper Oxide 
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THE HEAT BALANCES OF SOME CERAMIC KILNS* 


By Howarp H. Mansur** 


ABSTRACT 
The instruments, methods, and procedure for obtaining the data, the method for 
calculating heat balances, the description of the kilns and ware, and the efficiencies of 
the kilns, six in number, are given in detail. Two round downdraft kilns, one muffle, 
one rectangular horizontal draft, one semicontinuous, and one wholly continuous kiln 
were investigated. A bibliography is appended. 


I. Introductiont 


The purpose of this investigation, conducted by the Northwest Experi- 
ment Station, U. S. Bureau of Mines, in coéperation with the College of 
Mines, University of Washington, was to study the firing conditions found 
in several types of ceramic kilns, to gather and correlate data regarding the 
various firing cycles, to compute a “heat balance”’ from the data obtained at 
each of the kilns tested, and, after a careful consideration of all the facts, to 
suggest changes, if possible, which could be made to increase the efficiency 
of each kiln not only from the standpoint of heat utilization but also for the 
production of better ware. The term “heat balance’’ as used in this paper 
means an itemized thermal balance of heat input against heat consumption 
and heat losses. 


(A) General Statement 


This thesis is a continuation of the work started by H. N. Baumann' who 
held a similar fellowship during the coliege year 1925-2€ and assembled the 
larger part of the apparatus. Baumann’s report included the heat balance 
of two continuous fire-moving kilns and a round, downdraft, periodic kiln 
together with a complete review of previous work in testing kilns. 


Il. Procedure Followed in Kiln Testing 


The procedure followed in collecting data during these investigations 
varied somewhat with each kiln tested. The type of kiln, as well as the 
kind of ware, determined the choice of kiln-testing instruments. The data 
collected during each test were in general the same. The temperatures of 
the ware in the kiln, the temperature differences inside of the kiln, and the 
temperatures of outside portions of the kiln were determined as accurately 


* This report represents work done under a coéperative agreement between the 
Bureau of Mines, Department of Commerce, and the College of Mines, University of 
Washington. Published by permission of the Director, U. S. Bureau of Mines. 
Received November 13, 1930. 

** Research fellow, College of Mines, University of Washington, and U. S. Bureau 
of Mines, Northwest Experiment Station, 1927-28. A thesis submitted as a partial 
requirement for the degree of Master of Science in Ceramic Engineering, University 
of Washington, Seattle, Wash. 

{For numbered footnote references see Bibliography on p. 124 of this issue. 
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as possible. The temperature of the flue gas passing up the stack was 
taken, as well as the chemical analysis of the flue gases. The weight of 
the ware in the kiln was usually obtained by plant records or by actual 
weighing. The amount of coal that was used during a test was determined 
as accurately as possible; also, the weight of coal over a given period was 
recorded. The coal and ashes were properly sampled and analyzed. The 
less important information such as draft readings and minor temperature 
readings were taken whenever such information was considered valuable. 
The information was finally collected and worked into a heat balance. 


(A) Testing Equipment 


The equipment used in the tests included, for temperature measurements, 
a noble-metal thermocouple, which was used for calibrating base-metal 
couples, seven base-metal couples ranging from 2 to 12 feet in length, an 
optical pyrometer, and several mercury thermometers. A Brown electric 
four-point temperature recorder was used with the base-metal thermo- 
couples to give a continuous temperature record. A small portable gal- 
vanometer and couple were used for exploration work in connection with 
the other thermocouples. The flue-gas sampling and analyzing equipment 
consisted of a Brown electric carbon dioxide recorder and a portable Orsat 
gas-analysis apparatus. The recording apparatus was assembled in 
specially-designed compact units to permit ease in transportation and 
assembly. The equipment also included a draft gage, a platform scale to 
be used for weighing coal when no other plant equipment was available, 
an anemometer, small scales and balances, a sling psychrometer, extra 
lengths of water hose and piping, and a set of tools and supplies for setting 
up the apparatus at the kiln. The United States Bureau of Mines truck 
was used as a means of transportation from one plant to another. 


(B) Data Collected 


Thermocouples were placed to obtain the tempera- 
ture distribution inside of the kiln. This was 
usually done by inserting a thermocouple into the kiln near the top of the 
crown; a second thermocouple extended into the kiln near the top of the 
wicket, with a third in the same position at the opposite wicket if the kiln 
was built with two wickets; a fourth coyple was placed at the floor of the 
kiln extending into the kiln through the bottom of the wicket. Tempera- 
ture readings were taken at different intervals with the optical pyrometer 
which was sighted through openings or peepholes located at various por- 
tions of the kiln. The temperature of the flue gases was taken at their 
point of sampling by a couple extending to the middle of the flue. The 
temperatures on the outside portions of the kiln and in the kiln walls 
were obtained by couples and thermometer spaced at desired intervals. 


(1) Temperatures 
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In the case of a continuous kiln it was found necessary to take tempera- 
tures in a different manner. A temperature gradient for the inside of the 
kiln and flue-gas temperatures was of the most importance. 
A continuous sample of flue gas was taken from a point 
near the center of the main flue leading to the stack, at 
a suitable distance from the kiln. This sample was 
analyzed and recorded by the use of a Brown electric carbon dioxide meter. 
The common practice of using an Orsat apparatus in connection with a 
gas-sampling device does not give an accurate value for flue-gas composi- 
tion as the readings are periodic. The electric carbon dioxide meter gives 
an accurate determination for any period in the firing and is very sensitive 
to fluctuations in flue-gas composition. The opening of a single fire-box 
door can readily be noted on the carbon dioxide chart. The Orsat gas 
apparatus was used in connection with the carbon dioxide meter to check 
the readings obtained from the latter apparatus, and also to give the per- 
centage of oxygen and carbon monoxide in the flue gas. The average 
oxygen percentages were obtained by plotting curves of carbon dioxide 
percentages against the oxygen content obtained at various intervals. 
In order to follow through the watersmoking 
period and to determine the temperatures at 
which the mechanical and hygroscopic water are 
driven from the ware, a brick or a suitable sample taken from the ware in 
the kiln was lowered on an iron wire to a point near the center of the 
kiln about a foot above the floor. The wire passed through a small hole 
in the kiln crown and was attached to a balance. The loss in weight of 
the sample was recorded from the time the fires were started until the wire 
failed from oxidation. These data were omitted in the case of the con- 
tinuous kilns and in the test on the terra cotta kiln. 
(4) Draft Readings The draft readings were taken with an inclined 
draft gage. The gage was connected to the main 
flue leading to the stack by means of a small iron pipe which extended to 
a point near the center of the flue. In the case of the continuous kilns 
the draft readings were omitted, as the draft in both cases was held to a 
constant value by means of a fan near the base of the stack. 
1a The humidity of the air as it entered the fire boxes of 
(5) Humidity of 
Outside Air the kiln was determined by means of —_ and dry- 
bulb temperatures indicated on a sling psychrometer. 
The weight of coal delivered to the kiln 
was determined in most cases by weighing 
each load on a platform scale. In the 
case of the continuous kilns it was necessary to weigh bucketsful with a 
small scale. In every case the weight of coal was determined as accurately 
as possible under the circumstances. The amount of coal used during 


(2) Analysis of 
Flue Gases 


(3) Determination of 
Watersmoking Period 


(6) Weighing and Sampling 
of Coal and Ash 
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progressive periods was also noted. The sampling of the coal and ash 
was done at regular periods and the composite samples were later cut down 
to a suitable size and packed in air-tight containers. The sampling was 
done according to the methods suggested in the United States Bureau of 
Mines specifications.” 
(7) Weight of Ware The weight of green ware set in the kilns was de- 
Set in Kilns termined from the kiln-setter’s report at the plant 
office. The weight of fired ware was determined 

by calculations after the loss due to firing had been found by weighing 
several samples before and after firing. 
(8) Sampling of Dry The green ware set in the kilns was sampled by 
aed iat Ware taking specimens from different drier cars or 
from representative loads delivered to the kiln. 
The moisture content was determined by drying the samples to a constant 
weight at 65°C. The average weight of fired samples was determined in 
the usual manner. 
. ; , The principal kiln dimensions for each type of 
(9) ie Dapencions kiln tested were obtained either from plant blue- 
prints or by actual measurements. The important features in the kiln 
design were also noted. 

P Firing schedules, kiln-setting methods, and general 
(10) Plant Practice with regard the firing of he clay 
products were noted at the different plants visited. 


Ill. Kilns Investigated 
The six kilns investigated and included in this report are as follows: 


(1) Round downdraft kiln firing sewer pipe. 

(2) Round downdraft kiln firing sewer pipe. 

(3) Updraft and downdraft muffle kiln firing terra cotta. 

(4) Reconstructed horizontal-draft pottery kiln firing ornamental tile. 

(5) Continuous fire-moving type tunnel kiln firing common brick, 
face brick, and building tile. 

(6) Semicontinuous chamber kiln of the zigzag type firing common 
brick, face brick, and hollow building tile. 


These kilns will be included in this report in the order named above. 


IV. General Scheme of Heat-Balance Calculations 


There are several methods which may be used in the calculation of a 
heat balance for a ceramic kiln. The methods may differ to a certain extent 
in the formula applied fot the calculation of any certain item in a heat 
balance. The general methods used in different heat-balance calculations 
cannot, however, be radically different. The methods and principles 
underlying the calculation of heat consumption or heat absorption are 
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fairly definite, and the use of formula, empirical or otherwise, is limited by 
what may be considered good practice. The method finally selected by 
the writer contains the fundamental laws governing heat transference and 
the fundamental principles underlying the combustion of fuels. The meth- 
ods used in this report are similar to those used in the report on ‘‘The 
Problems in Firing Refractories,’ published by the Bureau of Mines.® 
The principal heat-balance items and the order of calculation used are 
as follows: 

(1) Heat used in firing ware (to produce chemical and physical changes 
and in heating the clay). 

(2) Heat in combustible in ash. 

(3) Heat in dry flue gases. 

(4) Heat in water vapor in flue gas, other than from the green ware. 

(5) Heat lost between floor and stack. 

(6) Heat lost by radiation and convection from the outer kiln surfaces. 

(7) Heat stored in kiln and kiln furniture. 

(8) Unaccounted-for losses or gain. 

(9) Heat in coal used. 

(10) Heat lost in excess air.* 


The results of the heat-balance calculations will be listed with the report 
on each kiln tested. 


V. Investigation of Kiln No. 1 


The first test was carried on at a plant firing sewer pipe. The sewer 
pipe is made at the plant from a shale mined at a deposit near by and is 
fired in one of a battery of round downdraft kilns. One stack was made to 
serve two kilns, and the firing schedule was such that a kiln could be started 
on a warm stack. 


(A) Description of Kiln 


The kiln investigated during this test was a round downdraft kiln having 
a maximum inside diameter of 34 feet. The height to the spring of the 
crown was 8 feet 9 inches and the maximum height from the floor to the 
inside of crown was 19 feet 6 inches. The walls of the kiln were built of 
common brick lined with a 9-inch thickness of fire brick. The cross- 
section of the common-brick wall varied from 9 inches in thickness at a 
point just above the hub of the kiln to about 18 inches above the spring 
of the arch. The 9-inch crown of fire brick was insulated with a 4-inch 
platting of common brick. 

The kiln had 10 fire boxes equipped with horizontal grates. The inside 
of the fire box was 3'/2 feet in total length, 2*/, feet in width, and had a 
total height of 2'/: feet. The grates were placed at a distance of 1'/: feet 
from the bottom of the fire box. Each fire box had a coking plate 13 inches 


* Reference No. 18, p. 221. 
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square. The fire boxes were equipped with sliding firebrick doors 22 inches 

square. The end of the fire boxes 

| terminated in a continuous bag 

wall which was built to a height 

of 7 feet 5 inches above the floor 

and was placed | foot away from 
the inside kiln wall. 

The floor openings, which were 
uniformly spaced, gave access to 
30 cross-flues traversing the 
diameter of the floor and spaced 
so as to give a 5-inch opening 
' between flue walls. The cross-flues 
| opened into two main collecting 
flues, built in the form of a “‘Y.”’ 
The “Y’’ junction of the collect- 
ing flues was located just under 
the outer kiln wall. The main 
collecting flues were 2'/: feet wide 
and 3'/. feet high. The main 
flue led to an _ outside stack 
which was 70 feet high. The 
important features of kiln No. | 
are illustrated by Fig. 1. 

The kiln measurements may be 
summarized by comparing the im- 
portant kiln areas with the ideal 
kiln areas as determined by the 
Bureau of Mines in the investiga- 
tions on the ‘Burning Problems of Industrial Kilns.”* The comparison 
is as follows: 


Fic. 1.—Sewerpipe kiln, plant No. 1 (kilns 
No. 1 and No. 2). 


U. S. Bureau Mines 


ideal average* Kiln No. 1 
Square Per cent Square Per cent 

feet basis feet basis 
Area above bags 706.5 100.00 908 .00 100.00 
Area floor holes 24.7-35.3 3.5-5.0 63 6.94 
Collecting flues 17.5 1.93 
Main flue to stack 7.8 1.0 8.86 0.98 
Stack area ca 1.0 18.2 2.5 
Firebox area 88.2 12.5 96.3 10.58 
Height of stack 35-45 feet 70 feet 


* The Bureau of Mines averages were made on the basis of a round downdraft kiln 
having an internal diameter of 30 feet. 


(B) Setting and Firing the Ware 
The sewer pipe were taken from drying floors and set in stands two high 
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on the kiln floor. The lower pipe rested on soft-mud rings and the upper 
rows of pipe were set on the socket-bell joint of the lower pipe. The stands 
of pipe were straightened by shifting their position on the soft-mud rings. 
Dry clay was sprinkled between 


1200 


the upper and lower pipe to | Fa 1 
prevent sticking during firing. | 
Small pipe were set inside of Yo S 
the large pipe to take up as 
much of the available kiln area 
as possible. 

The general procedure used 
in firing the ware was as WA at Wicket 
follows: After the ware had Exterior at Crown 
been set in the kiln and cone Z| Fi if 
plaques had been placed near J +1 
the wicket on either side, the Beginning 


wickets were built in, mudded, 
and a small coal fire was started 
at each of the fire boxes with the aid of kindling wood. During the 
first four hours it was customary to fire every box every 30 minutes with 
a light coal fire. At the end of the 4-hour period the plant schedule 
called for 10-minute firings at every other box, or every box was fired 
once in 20 minutes. This schedule was followed until the end of the 

test. The firebox 


Fic. 2.—Time-temperature curves (kiln No. 1). 


4 
S. 460 doors were not closed 
a= = 430 until the water-smok- 
= End of watersmoking period=— 
tea 1002 img period was com- 
98 
pleted. It was the 
plant practice to note 
53 
| hes the firing progress of 
t | | ‘the kiln by means of 

5 10 is 20 25 30 35 40 45 F: 

Hours from Beginning a noble-metal couple 


introduced into the 
kiln near the middle 
of the wicket. The temperature recorded by the couple was for a 
position near the wicket. The kiln firemen were governed by the tempera- 
tures indicated by this couple and by a plant schedule which called for a 
certain temperature rise during the different shifts. The progress of oxida- 
tion of the ware was noted from the draw trials taken at different intervals, 
and both draw trials and cones were used during vitrification. When the 
ware had reached the maximum temperature desired, cone 3 down, the 
kiln was salted. The salting consisted in cleaning the fires, allowing a 
fresh fire to burn down slightly, and then throwing about two scoops of 


Fic. 3.—Rate of watersmoking (kiln No. 1). 


| 
i 
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rock salt into each fire box. The draft was increased during salting. Salt 
was added to the fire boxes until the draw trials showed a satisfactory glaze. 


(C) Kiln Testing 


The important data used in the heat-balance calculations are summarized 
in Table I. The general firing information collected during the test on 
kiln No. 1 is summarized by the curves of Figs. 2 and 3. 


TABLE I 
SuMMARY OF DaTA ON TEST OF KILN No. 1 
Time required to complete firing 67 hrs. 
Total weight of green ware in kiln (air-dry) 62,900 kg. 
Weight of mechanical moisture in green ware* 1689 kg. 
Temperature at which ware was set in kiln 25°C 
Maximum temperature reached by ware in kiln 1200°C 
Mean interval specific heat of green ware between 25°C and 1200°C 0.437 
Total weight of nut coal during test on kiln No. 1 2831 kg. 
Total weight of mixed coal during test on kiln No. 1 23,769 kg. 
Coal during first 19 hours of test (nut) 1924 kg. 
“i “last 22 . 14,936 kg. 
Av. analyses of flue gases during first 19 hours of test 
Carbon dioxide 1.7% 
Oxygen 19.4% 
Carbon monoxide 0.0% 
Nitrogen 78.9% 
Av. analyses of flue gases during next 26 hours of test 
Carbon dioxide 8.3% 
Oxygen 12.1% 
Carbon monoxide 0.0% 
Nitrogen 79.6% 
Av. analyses of flue gases during last 22 hours of test 
Carbon dioxide 12.5% 
Oxygen 6.6% 
Carbon monoxide 0.0% 
Nitrogen 80.9% 
Exit flue- “gas temperature ‘during first 19 hours 65.0°C 
355.0°C 
Average temperature at floor of kiln during first 19 hours 95.0°C 
570.0°C 
Area of crown for calculation of heat losses 53.1 sq. m. 
“‘ walls of kiln No. 1 for calculation of heat losses 108.0 sq. m. 
‘* wicket for calculations of heat losses 5.6 sq. m. 
“ fire boxes for calculations of heat losses 3.1 sq. m. 
Av. temperature at surface of walls of kiln (39 hours) 57.0°C 
of air around kiln walls 18.0°C 
“3 at surface of crown of kiln (15 hours) 50.0°C 
“a5 “ ) 75.0°C 


* Air-dry basis. 
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TABLE I (concluded) 


Av. temperature at surface of crown of kiln (21.5 hours) 
of air of surface of kiln crown 


Weight of fire brick and platting in kiln walls taken as 
2 “ fire brick and platting in kiln crown taken as 
_ “* other portions of kiln platting taken as 


Av. temperature in walls of kiln at end of test 
of brick in crown at end of test 
of kiln platting at end of test 


150.0°C 
18.0°C 


174,816 kg. 
60,691 kg. 
257,184 kg. 


500°C 
625°C 
77°C 


ANALYSES OF COAL AND ASH SAMPLES TAKEN DURING TEST ON KILN No. 1 
Proximate Analyses of Coals and Refuse (per cent air-dry basis)** 


Volatile Fixed Calorific 
Sample Moisture Ash matter carbon Sulphur value 
Nut coal 8.12 19.40 38.78 33.70 0.34 5500 
Mixed coal 3.67 14.31 39.41 42.61 0.43 6226 
Refuse 0.60 87.56 3.76 8.08 0.15 715 

Ultimate Analyses of Coals (per cent air-dry basis) 

Sample Carbon Hydrogen Nitrogen Ash Sulphur Oxygeg 
Nut coal 55.43 4.04 1.27 19.40 0.34 19.52 
Mixed coal 62.32 4.66 1.61 14.31 0.43 16 .67 


** Air-dry loss of mixed coal amounted to 11.7%. 


Air-dry loss of nut coal was 0%. 


TABLE II 
HEAT BALANCE OF KILN No. 1 
Calories Per cent Per cent 
(1) Heat in firing ware 
(a) To raise temperature of dry’ ware 31,430,300 6 t 22.2 
(6) To evaporate mechanical water 1,018,800 6 
(2) Heat in combustible in ash 3,246,100 2 2.2 
(3) Heat in dry flue gases 42,029,445 +. 
(4) Heat in water vapor in flue gases other than 53.0 
from the ware 11,366,200 
(5) Heat lost between the floor of kiln and stack 24,283,700 6 
(6) Heat lost by radiation and convection from 
the outer kiln surfaces during firing 
(a) From walls 1,584,000 8 
(b) From crown 2,868,000 .9 4.2 
(c) From wickets 381,200 2 
(d) From fire boxes 495,700 3 
(7) Heat stored in kiln and kiln furniture after 
firing 
(a) In walls, bags, etc. 18,351,000 2.5 
(b) In crown 8,302,400 5.6 19.8 
(c) In kiln platting 2,607,800 
(8) Unaccounted-for gain (—) 1,879,545 (-—)1.4 (-—) 1.4 
(9) Heat in coal used 146,085, 100 100.0 100.0 
(10) Heat lost in excess air 
Total heat 
Excess air Heat stored in in coal 
(%) excess air (cal.) burned (%) 
ist period 1236.0 1,277,347 0.9 
133.1 6,981,550 4.8 
3rd 44.3 9,009,180 6.1 
Total 17,268,077 1.8 
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(D) Efficiency of Kiln No. 1 

The efficiency of a kiln may be stated in many different ways, depending 
upon how the term “‘efficiency”’ is interpreted. In this paper, the word 
“efficiency”’ is used on a basis of thermal relationship, and the efficiency 
of a kiln is stated as the percentage amount of heat required to raise the 
temperature of the ware (heat-balance item No. 1) in terms of the total 
heat in the coal fired. 

The efficiency of kiln No. 1 was 22.2%. The reason that this figure is 
so low is evident when one considers that sewer pipe is a bulky material 
which does not occupy all of the kiln space. A large amount of space 
(equal to about half of the total cubic contents) above the top of the ware 
was not used because of the danger that the ware would slump from ex- 
cessive weight on the lower rows of pipe. It would be possible to design 
a kiln to avoid this danger, and in this manner increase the kiln efficiency. 
A good fire clay would probably aid in strengthening the body during firing, 
so that the pipe could be set three high. 

The efficiency of kiln No. 1 could, to all indications, be increased by de- 
creasing the amount of air used for the combustion of the fuel during the 
second test period. It appears evident that approximately 125% excess 
air would be sufficient for oxidation purposes and that about 50 to 75% 
excess would be sufficient during the remaining firing periods. An in- 
crease in kiln efficiency could also be expected with a decrease in kiln firing 
time. The kiln-temperature gradient shows a decrease in temperature rise 
near 400°C. It is believed that a more rapid temperature rise could be 

employed between 


1200 
400° and 800° with- 
A out affecting the 
A< quality of the finished 
800 ware. 
| / of Fe 
| Floor | 4 Kiln No. 2 
| Exterior at Wicket Kiln No. 2 was 
ZA located at the same 
t plant as kiln No. 1. 
20 30 40 50 60 70 80 98 The green ware which 
Hours from Beginning was set in kiln No. 2 
Fic. 4.—Time-temperature curves (kiln No. 2). contained a slightly 


higher percentage of 
water than did the ware in kiln No. 1. It was found advisable to allow a 
longer time for watersmoking during the early part of the firing in kiln 
No. 2, which meant that the total time required to finish the kiln was 
increased by a corresponding amount. 
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(A) Ware Set in Kiln 


A total of 2085 lengths of sewer pipe, ranging in size from 3-in. to 15-in. 
pipe, were set in the kiln. The green weights of the sewer pipe amounted 
to 136,178 pounds or 61,900 kilograms. The loss in weight due to firing 
amounted to 17% of the green weight, of which amount 2.71% was lost 
because of the presence of mechanical water in the clay. 


(B) Coal Used During Test 


The weight of coal used amounted to 8045 pounds or 3650 kilograms of 
nut coal and 57,964 pounds or 26,292 kilograms of mixed coal. The weight 
of coal in terms of finished ware was 0.585 ton of coal per ton of ware. 
The same grade of coal was used in the test on kiln No. 2 as in the test on 
kiln No. 1. 


(C) Summary of Data 


The important heat-balance data are summarized in Table III. The 
general kiln information collected during the test is summarized by the 
curves on Fig. 4. 


TABLE III 
SUMMARY OF DATA ON TEST OF KILN No. 2 
Time required to complete firing 89 hours 
Total weight of green ware set in kiln (air-dry) 61,900 kg. 
Weight of mechanical moisture in green ware* 1716 kg. 
Temperature at which ware was set in kiln 25°C 
Maximum temperature reached by ware in kiln 1200°C 


Mean interval specific heat of the green ware between 25°C and 1200°C  —_- 0.487 


Total weight of nut coal during test on kiln No. 2 3650 kg. 
Total weight of mixed coal during test on kiln No. 2 26,292 kg. 
Coal used during the first 45 hours of test (nut) 3649 kg. 
next19 (mixed) 9136 kg. 
last 25 “* “ “ (mixed) 13,666 kg. 
Av. analyses of flue gases during first 45 hours of test 
Carbon dioxide 3.5% 
Oxygen 17.5% 
Carbon monoxide 0.0% 
Nitrogen 79.0% 


Av. analyses of flue gases during next 19 hours of test 


Carbon dioxide 9.4% 
Oxygen 10.4% 
Carbon monoxide 6.0% 
Nitrogen 80.2% 
Av. analyses of flue gases during last 25 hours of test 
Carbon dioxide 12.3% 
Oxygen 6.2% 
Carbon monoxide 0.0% 
Nitrogen 81.5% 


* Air-dry basis. 
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TABLE III (concluded) 


Exit flue- “gas temperature during first 45 hours 260.0°C 
next 19 Hours 400.0°C 
Average temperature at floor of kiln during first 45 hours 281.0°C 
“ mnext19 “ 748.0°C 
Area of crown for calculation of heat losses 53.1 sq. m. 
“* _“ walls for calculation of heat losses 108.0 sq. m. 
“« “ wicket for calculation of heat losses 5.6 sq. m. 
“« “fire boxes for calculation of heat losses 3.1 sq. m. 
Av. temperature at surface of walls of kiln (36 hours) 77.0°C 
of air around kiln walls 21.0°C 
- ‘a at surface of crown of kiln (20 hours) 70.0°C 
% (20 ) 105.0°C 
af “ of air at surface of kiln crown 21.0°C 
es i at surface of wicket (20 hours) 102.0°C 
“firebox doors (approx. 70 hours) 204.0°C 
Weight of fire brick in kiln walls including bag walls 39,690 kg. 
“* brick in crown of kiln (including platting) 47,628 kg. 
** other portions of kiln platting 406,280 kg. 
Av. temperature of fire brick in walls of kiln 803.0°C 
* brick in crown of kiln at the end of test 608 .0°C 
platting at the end of test 213.0°C 


ANALYSES OF COAL AND REFUSE SAMPLES TAKEN DURING TEST ON KILN No. 2 
Proximate Analyses (per cent air-dry basis) 


Volatile Fixed Calorific 
Sample Moisture Ash matter carbon Sulphur value 
Nut coal 8.12 19.40 38.37 33.70 0.34 5500 
Mixed coal** 5.36 15.76 37.91 40.97 0.36 5873 
Refuse 1.95 84.65 3.81 9.59 0.10 754 
Ultimate Analyses (per cent air-dry basis) 
Sample Carbon Hydrogen Nitrogen Ash Sulphur Oxygen 
Nut coal 55.43 4.04 1.27 19.40 0.34 19.52 
Mixed coal 59.62 4.54 1.30 15.76 0.36 18.42 


** The air-dry loss on mixed coal was 10.31%. 


A comparison between kilns No. 1 and No. 2 reveals that a greater 
amount of heat was lost in the excess air supplied to the latter kiln. The 
comparatively long watersmoking period maintained during the firing of 
kiln No. 2 accounts for this difference. 

(D) Efficiency of Kiln 

The efficiency of kiln No. 2 was calculated as 21.1%. This figure is 
1.1% lower than that obtained for the test on kiln No. 1. It is believed 
that the efficiency of kiln No. 2 could be increased in much the same man- 
ner as described for kiln No. 1. 

VII. Investigation of Kiln No. 3 


The third test was conducted at a plant making terra cotta. This test 
affords a comparison between a muffle type of kiln firing ware which is very 
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TABLE IV 
HEAT BALANCE OF KILN No. 2 
Calories Per cent Per cent 
(1) Heat to fire ware 
(a) To raise the temperature of ware 32,514,264 20.4 } 21.1 
(b) To evaporate mechanical water 1,166,175 0.7 . 
(2) Heat in combustible in refuse 4,199,026 2.6 2.6 
(3) Heat in dry flue gases 50,569,819 31.7 
(4) Heat in water in dry flue gases other than 
from the ware 12,139,913 7.6 56.0 
(5) Heat lost between floor of kiln and stack 26,756,009 16.7 
(6) Heat lost by radiation and convection from 
outer kiln surfaces 
(a) From walls 2,962,710 1.9 
(6) From crown 3,394,247 2.1 4.5 
(c) From wickets 390,728 0.2 
(d) From fire boxes 416,139 0.3 
(7) Heat stored in kiln and kiln furniture 29,994,302 18.8 18.8 
(8) Unaccounted-for gain (—) 4,983,263 (—)3.0 (-—) 3.0 
(9) Heat in coal fired 159,520,069 100.0 100.0 
(10) Heat lost in excess air 
Total heat 
Excess air Heat stored in in coal 
(%) excess air (cal.) burned (%) 
lst period 499 .2 12,326,550 7.4 
2nd period 96.5 5,380,020 3.4 
3rd period 39.9 6,576,120 4.1 
Total 24,282,690 15.2 


sensitive to combustion gases, and the open-fire type of kiln firing a more 
or less rugged ware, such as fired in kilns No. 1 and No. 2 of this report. 

The terra cotta body used at this plant was prepared from a mixture 
of three fire clays plus a high percentage of grog. The clay fired to a light 
buff color and at cone 6 the body was fairly hard. 


(A) Description of Kiln 


Kiln No. 3 may be classed as an updraft and downdraft muffle kiln 
having a central stack. The flue system in this type of kiln is formed 
by partitions built in the muffle walls, and by a zigzag-flue construction 
underneath the floor of the kiln which opened into the central stack. The 
path of the combustion gases from the fire box led upward between the 
muffle walls to a point near the top of the crown. Here the direction of the 
gases was reversed and led to the floor of the kiln through other flues in 
the muffle walls between the fire boxes. The gases then circulated under- 
neath the floor and entered the base of the central stack. The stack carried 
the gases up through the middle of the kiln and out into the atmosphere. 

The principal kiln dimensions are as follows: The maximum diameter 
outside of the kiln hub was 28 feet and the maximum diameter of outside 
walls, 24 feet 4 inches. The total height of kiln from foundation to top of 
crown was 14'/, feet. The outer wall was constructed of a 9-inch thickness 
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of fire brick plus a 13-inch thickness of common brick. The distance 
between the muffle wall and outside wall was 4'/. inches. The muffle 
wall itself was constructed of a 4'/s-inch thickness of fire brick. The 
muffle wall was made with close-fitting brick to prevent the passage of 
flue gas to the inside of the kiln. The diameter of the inner muffle 
surface was 18 feet. The central stack was constructed of 4!/2-inch 
square fireclay blocks and had an inside diameter of 11 inches. The stack 
extended 7 feet above the top of the crown. 

The flue system underneath the floor was made up of eight circular 
flues constructed with radial openings, the distance between the flues being 
4'/> inches and the height of each flue, 1 foot 4'/. inches. Three 12-inch 

openings permitted the combus- 
tion gases to enter the stack. 
The kiln had 10 fire boxes 
arranged around the hub of the 
kiln. Each fire box was equipped 
Fi with sloping grates and had a 

total length of 50 inches and a 
ve width of 20 inches. The combus- 
tion gases were taken from fire 
boxes direct!y up into the flues 
built in the kiln walls. The kiln 
wie had a single door which afforded 
an opening of 48 inches in width 
and 60 inches in height. The 
muffle wall at the door was built 
into place as the kiln was being 
closed up. For a general description of kiln No. 3 see Fig. 5. 


Section through center of kiln. 


Fic. 5.—Terra cotta kiln plant No. 2 
(kiln No. 3). 


(B) Setting and Firing the Ware 


The green terra cotta pieces were taken from humidity driers and 
sprayed with glaze. When dried they were set in the kiln with care so as to 
keep each glazed surface free from contact with other surfaces. The ware 
was placed on fireclay shelves or benches which were built of heavy fireclay 
tile supported on stands of pipe as the setting progressed. Nearly all the 
kiln space was filled either with furniture or ware. During the setting 
operations, cone plaques and glazed draw-trials were placed so that they 
could be reached from peepholes. The peepholes extended from the out- 
side wall through to the inside of the kiln and were arranged around the 
circumference at points near the floor, center, and top. With draw-trials 
and cones at each peephole, the firing of the ware could be followed until 
the proper maturing temperature had been reached. 

The general procedure used during the firing of a terra cotta kiln at this 
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plant was as follows: A fire was started at each fire box. To get the fires 
to burn without smoking, it was necessary to introduce a steam jet into 
the stack near the top of the crown. The jet of steam shooting up the 
stack created an induced draft and allowed the temperature inside the 
kiln to be raised more rapidly during the early stages of firing. This in- 
duced draft was used for about eight hours. The firing at first was at 
irregular intervals. As soon as the fires were burning freely, each fire box 
was fired every hour. This schedule was followed until the kiln was fin- 
ished. The fuel bed was broken down with a bar at the end of four hours 
and cleaned at the end of eight hours. The amount of air entering the fire 
boxes was regulated by the thickness of fuel bed and by the opening left 
between the top of the 


fuel and the fire-box 

arch. In case the arch 
| | | 

at the back end of the 

fire box became too hot, 

it was necessary to open « | ! | 

the firing holes to allow soo}, 

cool air to enter. The 4 wa ro a 

fires were forced from 400 

Y, / ~ In Stack at Top of Crown 
the start of the test AWA | 
until the end so that the YA 
temperature in the kiln l 


rose steadily until the ° 10 20.30 #40 60 
i t Hours from Beginning 
Fic. 6.—Time-temperature curves (kiln No. 3). 


desired had been reached. 

The firing during the first part of the test was done according to the 
fireman’s ability to judge temperature with the eye. Some boxes were 
fired more heavily than others in order to even the temperature. As soon 
as cone 1 had started to bend, the first of the draw-trials were taken and 
the maturing of the glaze was noted. The firing was continued until cone 
6 was down on all sides at points near the floor of the kiln. It is often neces- 
sary to fire some boxes after others have been closed to even the tempera- 
ture inside the kiln. Cone 7 will be partly deformed before the temperature 
starts to fall. 


(C) Location of Testing Equipment 


The instruments used during the test on kiln No. 3 were located as 
follows: A pyrometer was inserted in the muffle through steam holes in 
the crown. Two more pyrometers were placed in the kiln through peep- 
holes at the middle and floor of the kiln. A gas-sampling tube and thermo- 
couple were introduced in the stack about | foot from the top of the crown. 
Mercury thermometers were placed at different places on the outer surface 
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of the kiln walls and kiln crown. A portable pyrometer was used at the 
various peepholes to give the temperature at any time desired. 
(D) Summary of Data 

The summary of data collected during investigations of kiln No. 3 are 
listed in Table V. The remaining kiln-firing information is illustrated by 
Figs. 6 and 7. 

The excess air losses were lower for kiln No. 3 than for any of the other 
periodic kilns investigated in this report. The nature of the ware fired in 
kiln No. 3, together with the muffle construction of the kiln, permitted a 
departure from the ordinary watersmoking period with the usual high 
excess of air. 

(E) Efficiency of Kiln No. 3 


The efficiency of kiln No. 3 indicated by this test amounted to 11.3%. 
The low kiln efficiency was largely due to the indirect method of heating the 
ware through a firebrick 


aaa | | | | | muffle wall, and the 

greater time required for 

© 200 — the transfer. It was 
Exterior at Crown-~) = 

——- — 11 necessary to maintain a 

© 100 eT Exterior Wals | high temperature in the 

a Wicker | muffle-wall passages in 


order to transfer heat to 

the inside portion of the 

kiln. The amount of heat 

absorbed by the kiln and the kiln furniture also tended to produce a 

low efficiency. It will be noted that in all of the kilns investigated in this 

paper, the relationship between the space occupied by the kiln ware and 
the total kiln volume has a direct bearing upon the kiln efficiency. 

It is believed that the efficiency of kiln No. 3 could be increased by a 
change in muffle-wall construction and by a decrease in kiln firing time. 
By constructing the inner kiln muffle wall in such a manner as to interpose 
baffles to the path followed by the combustion gases, it may be possible to 
absorb a greater amount of heat from these gases. The amount of heat 
transferred through the muffle wall depends, partially upon the area of the 
surface exposed to the hot gases and on the time allowed for contact between 
the muffle wall and the gases. A baffle construction would tend to increase 
the exposed muffle wall surface and at the same time to retard the flow of 
gases to the stack. The muffle wall construction as described could be 
attained by simply allowing the end of a 9-inch “header”’ to project, at vari- 
ous intervals, from the 4'/2-inch thickness of muffle-wall brick. 

An increase in kiln efficiency could be expected with the reduction of 
kiln firing time. From the data collected during the test, it appears that 


Fic. 7.—Time-temperature curves (kiln No. 3). 
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TABLE V 
SumMMARY OF DaTA ON Test oF Kin No. 3 
Time required to complete test 82 hours 
Total weight of coal fired to kiln 14,616 kg. 
Weight of coal used during first 30 hours 4080 kg. 
Weight of green ware in kiln (air-dry) 23,140 kg. 
Percentage of mechanical water in green ware* 2.5% 
Mean interval specific heat of air-dry terra cotta between 25°C and 
1190°C 0.43 
Av. maximum temp. reached by ware 1190°C 
Temp. of ware as set in kiln 25°C 
Av. analysis of flue gas during first 30 hours 
Carbon dioxide 11.1% 
Oxygen 9.1% 
Carbon monoxide 0.0% 
Nitrogen 79.8% 
Av. analysis of flue gas during last 52 hours 
Carbon dioxide 13.0% 
Oxygen 7.3% 
Carbon monoxide 0.0% 
Nitrogen 79.7% 
Av. temperature of flue gas during first 30 hours 369°C 
“last 52 hours 910°C 
Area of walls of kiln 42.75 sq. m. 
“* crown of kiln 29.2 sq. m. 
“ wicket of kiln 1.86 sq. m. 
“fire boxes of kiln 3.26 sq. m. 
Av. temperature of surface of walls first 30 hours 30.5°C 
“next 25 hours 78.0°C 
x és 132.0°C 
“ crown first 25 65.0°C 
oe ae last 37 183.0°C 
fire box, 82 hours 164.0°C 
“wicket first 35 hours §2.0°C 
Weight of kiln furniture (tile, etc.) 8840 kg. 
Av. temperature reached by kiln furniture 1190°C 
Weight of brick in inner muffle wall, floor, and stack 36,280 kg. 
Maximum temperature reached by brick in inner muffle wall 1190°C 
Weight of brick in crown (fire brick and platting) 23,550 kg. 
Av. temperature reached by brick in crown 630°C 
Weight of brick in walls and hub of kiln 82,400 kg. 
Av. temperature reached by brick in walls 700°C 
Proximate Analysis of Coal and Refuse (per cent) 
(a) Coal 
. Volatile Fixed Calorific 
Basis Moisture Ash matter carbon Sulphur value 
Air-dry** 0.91 14.51 32.16 52.42 0.44 7201 
Moisture-free 14.64 32.46 52.90 0.45 7258 
(b) Refuse 
Volatile Fixed 
Basis Ash matter carbon 
Moisture-free 90.74 0.85 8.41 


* Per cent air-dry basis. 
** The air-dry loss amounted to 2.5%. 
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TABLE V (concluded) 


Ultimate Analysis of Coal (per cent) 


Basis Carbon Hydrogen Nitrogen Ash Sulphur Oxygen 
Air dry 71.83 4.99 1.33 14.51 0.44 6.90 
Moisture-free 72.49 4.93 1.35 14.64 0.45 6.14 
TABLE VI 
HEAT BALANCE OF KILN No. 3 
Calories Per cent Per cent 
(1) Heat to fire ware 
(a) To raise the temperature of ware 11,220,000 11.0 ; 11.3 
(b) To evaporate mechanical water 336,000 0.3 
(2) Heat in combustible in refuse 1,748,000 my 7 
(3) Heat in dry flue gases 35,778,500 34.9 } 
(4) Heat in water in dry flue gases, other than 
from the ware 6,203,000 6.0 ( 48.0 
(5) Heat lost through floor of kiln 7,300,000 a las 
(6) Heat lost by radiation and convection from 
outer kiln surfaces 7,098,200 6.9 6.9 
(7) Heat stored in kiln and kiln furniture 30,280,000 29.6 29.6 
(8) Heat in unaccounted-for losses 2,587,000 2.5 2.5 
(9) Heat in coal fired 102,550,700 100.0 100.0 
(10) Heat lost in excess air 
! Total heat 
Excess air Heat stored in in coal 
(%) excess air (cal.) burned (%) 
Ist period 75.1 2,279,410 2.7 
2nd period 56.2 10,809,580 10.5 
Total 13,088,990 13.2 


considerable time and fuel could have been saved by maintaining a faster 
temperature rise between 400°C and 1000°C. Four hundred degrees is 
selected as the lower limit for the increased temperature gradient in order 
to allow sufficient time to remove the water from the glaze and the green 
terra cotta body without injurious results. The upper limit for the faster 
temperature schedule is set at 1000° for the reason that a gradual tempera- 
ture rise near the end of the firing period will permit a more perfect equaliza- 
tion of kiln temperatures. 


VIII. Investigation of Kiln No. 4 


(A) Description of Kiln 


Kiln No. 4 was a rectangular horizontal kiln designed to fire flower-pots. 
At the time the test was made on this kiln the flue system had been modi- 
fied and the kiln was being used to fire glazed ornamental tile as well as 
bisque pieces. The glazed tile were fired in small saggers while the bisque 
tile were fired in the open. 

The flue system of the kiln was so constructed that the combustion gases 


|| 
“ 


HEAT BALANCES OF SOME CERAMIC KILNS 107 


traveled underneath the floor in parallel flues until they reached the end 
opposite the fire boxes. The gases were then led upward by means of a 
bag wall which terminated near the top of the crown. A false floor had 
been constructed on top of the original floor. This second floor contained 
openings which allowed the gases to pass through and drop into a second 
parallel row of horizontal flues. The gases were then conducted back to 
the stack. A wall built across the center of the kiln sealed the kiln into 
two areas connected to each other by means of the second set of parallel 
flues. Only the first half of the ™ 
kiln (up to the division wall) was ff} 
used to hold the ware. The stack 
was built in the kiln above the fire YY Tarn 
boxes. A single entrance at the 
end opposite the fire boxes gave 
access to the inside of the kiln. The ANS i 
bag wall had to be continued across WV 
this doorway when the kiln was be- 
ing sealed preparatory to firing. 
The principal kiln dimensions 
are as follows: The outside length 
of the kiln was 14 feet 10 inches, 
and the outside width, 13 feet 6 
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inches. The distance from bottom 
of wicket to top of crown was 7 1 
feet 2 inches, and the distance from Fic. 8.—Flowerpot kiln, plant No. 3 (kiln 


bottom of fire boxes to top of No. 4). 


crown, on the opposite end, 10 feet Section B—B’—Underneath floor showing 
was feet long and 6 feet 10 inches of 
wide at the spring of the arch. 

The inside of the kiln was 9 feet 2 inches long and 9 feet 10 inches wide. 
The division wall was 10 feet 4 inches from the bag wall, which left a space 
of 4 feet 4 inches that was not used. The height from floor to spring of 
crown was 39 inches and to the top of the crown, 69 inches. The longitu- 
dinal flues, leading from fire box to bag wall, were 9 inches high and 7 inches 
wide. The flues in the false floor were 4 inches high and 8 inches wide. 
The outside dimensions of the single stack were 41 inches by 26 inches. 
The total height of the stack was 18 feet above the top of the crown. 

The kiln was equipped with three fire boxes, 36 inches high by 20 inches 
wide. The fire boxes were fitted with sloping grates which were 36 inches 
long and extended 36 inches back from the front of the fire box, leaving a 
space of 1 foot between the grate and the back of the fire box. The de- 
tails of kiln No. 4 are outlined in Fig. 8. 
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(B) Raw Materials Used in Production of Ware 


The glacial clay used in the manufacture of tile and flower-pots was taken 
from a hill located back of the plant. The clay was washed by blunging in 
water to “‘slip’’ consistency and allowing the sand to settle. The slip was 
then run off into settling tanks where it was allowed to dry in the open 
before being cut into blocks ready for molding. 


(C) Setting and Firing the Ware 


Bisque tile were sprayed and set in the kiln in small saggers or ‘‘setters,”’ 
one setter holding a single tile. The setters were placed one on top of 
another. Green tile for bisque firing were set in the open in nests of several 
tile each. Enough room was left between ware for the combustion gases 
to pass downward into the 


1900 T 
| | | | — flues. 

woo} When the kiln had been set 
y and the wicket closed, the 
© 600} In Stack at Crown firing was started by lighting 
fires in the two outside fire 
400 a Wicke— boxes. The draft was sluggish 
during the early stages of fir- 
ing y stages of ir 
| | | sing, which was done at irregu- 
lar intervals, depending on the 


Hours from Beginning 


was lost in getting the kiln 
hot enough to allow heavier 
firing without excessive smoking at the fire boxes. After seven hours the 
draft had increased enough to insure a good fire. The firing was then 
brought to a schedule and the two outside fire boxes were fired every 
half hour. At the end of 13 hours the middle fire box was lighted and 
fired with the other two boxes. The kiln fires were then forced until a 
desired maximum temperature was reached. The firing time for a kiln of 
tile was from 24 to 30 hours. 

The plant temperature-control equipment consisted of a base-metal 
thermocouple which extended into the kiln near the bottom of the wicket. 
The thermocouple was used principally to indicate to the fireman when the 
desired finishing temperature had been reached. 


(D) Kiln Testing 


The flue-gas samples and stack temperatures were taken from a point 
in the stack near the top of the crown. 

The important data used in the heat-balance calculations are summarized 
in Table VII. The firing information collected during test on kiln No. 4 
is summarized by curves on Fig. 9. 


Fic. 9.—Time-temperature curves (kiln No. 4). 
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TaBLe VII 
SUMMARY OF DaTA ON TEsT OF KILN No. 4 
Time required to complete firing 27 hours 
Total weight of coal fired to kiln 1430.4 kg. 
Coal used during first 7 hours 145.4 kg. 
Coal used during last 20 hours 1285.0 kg. 
Weight of glazed bisque ware in kiln 979.0 kg. 
Mean interval specific heat of bisque ware between 21 °C and 920°C 0.240 
Weight of green ware in kiln (air-dry) 294 kg. 
Percentage of mechanical water in green ware* 2.2% 
Mean interval specific heat of green ware between 21°C and 920°C 0.43 
Maximum temperature reached by ware in kiln 920°C 
Av. analysis of flue gas during first 7 hours of firing 
Carbon dioxide 2.2% 
Oxygen 19.0% 
Carbon monoxide 0.0% 
Nitrogen 78.8% 
Av. analysis of flue gas during last 20 hours of firing 
Carbon dioxide 8.9% 
Oxygen 11.5% 
Carbon monoxide 0.0% 
Nitrogen 79.6% 
Av. temp. of flue gases during first 7 hours 72.0°¢ 
last 20 hours 493 .0°C 
Av. temp. at surface of crown, 12 hours 34.0°C 
fire boxes, 18 hours 98.0°C 
“ fire boxes, 9 “ 235 .0°C 
“* wicket, 12 hours 40.0°C 
wicket, 11 hours 125.0°C 
Temp. at surface of walls during firing 20.0°C 
Temp. of air around kilns 20.0°C 
Area of crown used for calculation of heat losses 3.5 sq. m. 
‘« “fire boxes exposed to circulating air 1.4 sq. m. 
surface of wicket 1.37 sq. m 
Wt. of kiln furniture (saggers, tile shelves, etc.) 2249 kg. 
Av. temp. reached by kiln furniture 920°C 
Wt. of brick in floor and flues 9502 kg. 
Av. temp. reached by brick in floor and flues 900°C 
Wt. of brick in flash wall 802 kg. 
Av. temp. reached by brick in flash wall 900°C 
Wt. of brick in walls of kiln 16,640 kg. 
Av. temp. reached by brick in walls 330°C 
Wt. of brick in crown of kiln 4200 kg. 
Av. temp. reached by brick in crown 430°C 


ANALYSES OF COAL DURING TEST AND THE REFUSE 
Proximate Analysis of Coal (per cent) 


Volatile Fixed Calorific 
“Basis Moisture Ash matter carbon Sulphur value 
As received 3.03 19.42 35.63 41.92 0.51 5629 
Moisture-free 20.03 36.74 43 .23 0.53 5805 
Ultimate Analysis of Coal (per cent) 
Basis Ash Sulphur Carbon Hydrogen Nitrogen Oxygen 
As received 19.42 0.51 63 . 53 4.43 1.10 11.01 
Moisture-free 20.03 0.53 65.52 4.22 1.13 8.57 


* Air-dry basis. 
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TABLE VII (concluded) 


Proximate Analysis of Refuse (per cent) 


Volatile Fixed 
Basis Moisture Ash matter carbon 
As received 0.03 91.52 2.04 6.41 
Moisture-free 91.55 2.04 6.41 
TABLE VIII 
HeEAT BALANCE OF KILN No. 4 
Calories Per cent Per cent 


(1) Heat used in firing ware 


(a) To raise temperature of dry ware 300,200 3.7) 
(6) To evaporate mechanical water from 4.2 
green ware 38,832 0.5 f 
(2) Heat in combustible in refuse 186,300 2.3 3.3 
(3) Heat in dry flue gases 2,595,621 32.2 l 
(4) Heat in water vapor in flue gases (other than 38.0 
from ware) 464,092 5.8 f 
(6) Heat lost by radiation and convection from 
kiln surfaces 
(a) From crown 31,025 0.4 
(b) From fire boxes 61,780 a7\ 1.4 
(c) From wicket 22,680 0.3 
(7) Heat stored in kiln and kiln furniture after 
firing 
(a) In kiln 3,791,800 47.0 } 
(b) In kiln furniture 500,000 6.3 53.3 
(8) Heat in unaccounted-for losses 59,670 0.8 0.8 
9) Heat in coal fired to kiln during test 8,052,000 100.0 100.0 
(10) Heat lost in excess air 
Total heat 
Excess air Heat stored in in coal 
(%) excess air (cal.) burned (%) 
lst period 980.1 121,990 1.5 
2nd period 119.4 1,371,890 17.0 
Total 1,493,880 18.5 


(E) Efficiency of Kiln No. 4 


The efficiency of kiln No. 4 was 4.2%. That is, only 4.2% of the total 
heat available in the coal fired to the kiln was used to raise the temperature 
of the ware in the kiln. The reasons for the low efficiency were (1) the 
weight of ware in the kiln was very small in comparison with the weight 
of brickwork in the kiln, (2) only about one-fourth of the available kiln 
space was utilized, and (3) the combustion of the coal gases was poor, es- 
pecially during the early stages of the test. 

The efficiency of kiln No. 4 could, very likely, be increased by setting the 
entire kiln space with ware and eliminating the center division wall. 
Shorter firing intervals also should increase the kiln efficiency by giving 
better control over the combustion of the fuel. The amount of excess air 
used during the first and second periods was high. Probably the excess 
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air could be reduced by at least one-half without affecting either the firing 
conditions or the quality of the finished ware. This, too, would aid in 
raising the kiln efficiency. 


Note: Since this study was made a new round downdraft kiln of higher efficiency 
has been built. 


IX. Investigation of Kiln No. 5 


Kiln No. 5 was located at a plant which specialized in the manufacture 
of common brick and building tile. A single-ring kiln of the continuous, 
fire-moving type was used in the manufacture of all the ware produced at 
this plant. The plant was operated efficiently and produced brick and 
tile at a favorable figure. 


(A) Description of Kiln 


The kiln at this plant was originally designed to operate as a Youngren 
producer gas-fired kiln, but after a more or less unsuccessful experience, 
it was changed to operate as an 
ordinary coal-fired ring kiln and, 403 
as used at the time of this test, ZZ 
of kiln. The ends were not 
rounded like the ordinary Hoff- 
man kiln, but the two parallel kiln 
chambers were connected on either 
end by small cross-tunnels. | 

The outside dimensions of the © 
kiln were 100 x 59 x 16 feet. 
The top was fitted with firing 
caps through which coal was Fic. 10.—Common brick kiln, plant No. 
dropped down among the ware 4 (kiln No. 5). 
beneath. There were 60 rows of 
firing caps, 30 rows to each side of the kiln, and 7 caps per row. The cross- 
tunnels on either end of the kiln were fired by means of a separate row of 
caps. The firing holes extended through the crown and opened directly 
over the ware in the kiln chambers. 

The flue system consisted of a main central, longitudinal flue having an 
area of 18 sq. ft., which extended between the kiln tunnels on either side, 
finally opening into a single outside stack, which was located at one end of 
the kiln. The main flue was located about 2 feet below the level of the 
kiln floor.'? Small flues connected the main flue with the kiln sections. 
Dampers, operated from the top of the kiln, regulated the amount of open- 
ing at the point of junction between the exit gas flues and main flue. In- 
duced draft was supplied by a suction fan at the base of the stack. Figure 
10 illustrates the important features of kiln No. 5. 
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(B) Setting and Firing the Ware 


The ware was set in benches. The space between exit flues was divided 
into 12 sections, separated from each other during setting and early firing 
by a paper wall which formed a tight air seal across the tunnel face. Dur- 
ing the progression of the fire, a new section was cut into the circuit by 
burning off the paper wall, which was held in place against the brick setting 
by the draft. The firing holes through the top of the crown were continued 
down through the ware. This was done by omitting two brick in a bench, 
from the floor of the kiln to the top of the chamber. Parallel race holes 
running longitudinally to the kiln length were made on the floor. These 
race holes were about 16 inches high and 4 inches wide and were used to 
bring the heat to the bottom of the kiln. 

Kiln No. 5 was operated on a firing cycle similar to the one employed in 
a true Hoffman kiln. The setting face was about four sections ahead of 
the one under fire at any given time. The drawing face was about two 
sections ahead of the setting face. This left from four to five sections which 
were cooling during any given period. 

The kiln-firing schedule called for a fire in nine rows of firing holes. As 
soon as a row was finished another row was picked up and fired in the usual 
manner. When the lead fire in the first row of holes had burned through 
the paper partition between sections, the damper connecting this section 
to the main flue was lifted and the one behind was closed. The tempera- 
ture distribution in sections under fire was controlled by firing the outside 
rows of caps more heavily than the middle rows, by dropping the lead 
damper so as to give the combustion gases a chance to spread out instead of 
cutting into the main flue, and by opening or closing the firing caps over 
cooling ware, thus increasing or decreasing the amount of air brought into 
the kiln. 

The coal fed to each of the nine rows of holes under fire every hour was 
as follows: 


Row No. (Starting from the lead firing hole) 


(1) 1/2 scoop of coal to each of the 7 holes 

(2) Full scoop, 5 Ibs. of coal to each of the 7 holes 

(3) Same as (2) 

(4) Same as (2) 

(5) Same as (2) 

(6) Same as (2) 

(7) Full scoop of coal for two outside holes, one-half scoop of coal for 5 inside holes 
(8) Same as (7) 

(9) Same as (7) 


The coal introduced in the first 6 rows of holes was dropped to the floor 
of the kiln. The coal fired to the other boxes was burned on top of the 
brick. The firing hole which extended into the brick setting was covered 
with two or more brick, which prevented the coal from falling in among 
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the ware. Since the bottom of the kiln was finished first, it was necessary 
to fire only the top of the brick during the end period to balance the tem- 
perature distribution. 

The kiln at this plant was operated without the use of pyrometer con- 
trol. The settle of the brick in the kiln was taken from time to time; 
when a row of firing holes showed that the brick underneath had settled 
sufficiently, the row was covered, and was then fired on top only until an- 
other row was ready to be covered. The finished row was then dropped 
from the firing cycle. The kiln fireman depended almost entirely upon 
his “‘settle stick’’ for guidance in regulating the firing conditions inside the 
kiln. 


(C) Summary of Data and Heat Balance of Kiln No. 5 


The data taken during the test are summarized by curves on Figs. 11 
and 12 and in Table IX. The heat balance of kiln No. 5 was determined in 


1000 
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AL TTT TAT 
5 © ae 
400 <Dwection of fire 60} + + 
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Firing Rows Firing Rows 
Fic. 11.—Temperature gradient Fic. 12.—Temperatures at surface 
(kiln No. 5). (kiln No. 5). 


a different manner from that used in the previous tests recorded in this 
report. The principles, however, underlying the calculations are the same. 
A 24-hour period in the continuous firing cycle was selected as representa- 
tive of the complete operation. 

The heat-balance calculations are summarized in Table X. 


TABLE IX 

SuMMARY OF DaTA ON TEsT OF KILN No. 5 
Duration of test 24 hours 
Ware fired in 24 hours (air-dried weight) 37,740 kg. 
Maximum temp. reached by ware in kiln 980°C 
Average temp. of ware when set in kiln 28°C 
Percentage of mechanical water in green ware* 4.3 
Mean interval specific heat of green ware between 28°C and 980°C 0.43 
Av. temp. fired ware when cut out of kiln circuit 100°C 
Mean interval specific heat of fired ware between 100°C and 980°C 0.20 


* Air-dry basis. 
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TABLE IX (concluded) 


Total weight of coal used in 24 hours 3114 kg. 
Av. temp. flue gases during 24-hour period 95°C 
Av. analyses of flue gases during 24-hour period 
Carbon dioxide 5.4% 
Oxygen 15.3% 
Carbon monoxide 0.0% 
Nitrogen 79.3% 
Area of main flue to stack 1.7 sq. m. 
Velocity of short-circuit gases in main flue (from cooling ware) 304.8m./min. 
Av. temp. short-circuit gases from cooling ware 95.0°C 
Area of first portion of crown losing heat by radiation and convection 93 sq. m. 
Av. temp. first portion of crown during test a7” <. 
Area of second portion of crown losing heat by radiation and convection 122 sq. m. 
Av. temp. of second portion of crown during test 84°C 
Temperature of air around kiln 25°C 


ANALYSES OF COAL DURING TEST ON KILN No. 5 


Proximate Analysis (per cent) 


Volatile Fixed Calorific 
Basis Moisture Ash matter carbon Sulphur value 
As received 13.16 12.86 35.91 38.07 0.28 5382 
Moisture-free 14.81 41.35 43 .84 0.32 6210 

Ultimate Analysis (per cent) 
Basis Ash Sulphur Carbon Hydrogen Nitrogen Oxygen 
As received 12.86 0.28 55.51 5.34 1.10 24.91 
Moisture-free 14.81 0.32 63 .92 - 4.47 ey 15.21 
TABLE X 
HEAT BALANCE OF KILN No. 5 

(1) (2) (3) (4) 

Calories Per cent Percent Per cent 


(1) Heat in firing ware 
(a) To raise temperature of dry ware 15,100,000 90.0 i] 
96 


(b) To evaporate mechanical water 2 77.1 
from green ware 1,032,000 6.1 f 
(2) Heat in combustible in refuse 0 ) 0 0 
(3) Heat in dry flue gases 1,328,000 17 
(4) Heat in water vapor in flue gases other t 14.2 11.4 
than from ware 1,062,000 6.3 
(6) Heat lost by radiation and convection 
from crown of kiln 2,122,000 3.7 2 10.2 
Total 20,644,000 123.1 123.1 98.7 
(7) Heat returned to ware in advanced . > 
chambers (regenerative heat) 4,133,000 24.7 24.7 
Difference 16,511,000 98.4 98 .4 
(8) Heat in unaccounted-for losses 269,000 1.6 1.6 ':3 
(9) Heat in coal fired to kiln during test 16,780,000 100.0 100.0 A 
Total heat received by ware 20,913,000 100.0 . 


(10) Heat lost in excess air 


The average amount of excess air present in the combustion gases during the 24-hour 
test on kiln No. 5 was 264%, The heat lost in the excess air amounted to 5.6% of 
the total heat in the fuel burned during the test period. 


The excess air losses were comparatively lower for kiln No. 5 than for 
any of the periodic kilns discussed in this kiln investigation. This condi- 
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tion was partly responsible for the relatively high efficiency obtained dur- 
ing the firing of this kiln. 


(D) Efficiency of Kiln No. 5 


Column No. 4 of the heat-balance table illustrates a percentage heat 
distribution which is based upon the total heat received by the kiln ware 
during the 24-hour test period. The values listed in this column take 
into account not only the total heat available in the coal fired to the kiln 
but also the total heat received from cooling ware. The heat-balance 
items of columns Nos. 2 and 3 are based upon the heat available in the coal 
fired during the test period. This has been adopted as the standard for 
all heat-balance accounts that are listed in this paper. In the periodic 
kilns, the total amount of heat entering into the kiln accounts is represented 
by the weight and calorific value of the coal fired. This is not true in the 
case of the continuous and semicontinuous kilns, of which No. 5 and No. 6 
are examples, inasmuch as an additional heat source is provided by cooling 
ware. 

Therefore, depending on the basis adopted, the efficiency of this kiln is 

(a) 96.2% of the heat in the coal fired during the 24-hour test period. 


(b) 77.1% of the heat received from both the coal fired during this 
period and from the preceding sections. 


It is probable that the efficiency of kiln No. 5 could be increased by main- 
taining a faster rate of fire-travel along the kiln circuit. This would be 
equivalent to a decrease in kiln firing time. Such a change in firing sched- 
ule would, in the case of kiln No. 5, necessitate a speeding up of the setting 
and the drawing operations in order to maintain a balance between the 
setting, the firing, and the drawing cycles. Increasing the rate of fire- 
travel would require shorter firing intervals or more coal to a firing, to- 
gether with an increased stack draft. 


X. Investigation of Kiln No. 6 


Kiln No. 6 was located at a plant whose principal products were com- 
mon brick, face brick, and tile. The brick and tile were made at the plant 
from a sandy surface clay by the auger-machine method. A single kiln 
was used to fire all the ware which was made at this plant. 


(A) Description of Kiln 


The kiln may be classified as a semicontinuous, chamber kiln of the zig- 
zag type. It is also known as the “Klose Kiln” and as the “Oregon’’ 
type of kiln. This kiln is similar to the Hoffman kiln in some respects. 
It may be likened to a Hoffman kiln which has been cut lengthwise and 
shortened by arranging the kiln in the form of an “S.’’ The sections in a 
Hoffman kiln are formed by paper partitions, which are put into place by 
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the kiln setters. The compartments of a zigzag kiln are permanently 
built into place during the construction of the kiln and are connected by 
means of a flue at the end of each compartment. The fire is advanced from 
one compartment to another by opening a lead damper in the adjoining 
compartment and drawing the hot flue gases through the connecting tunnel. 
The path traveled by the fire in the kiln is zigzagged; its direction is re- 
versed at each compartment. A compartment is fired by dropping coal 
through firing holes in the crown which allow the coal to fall either on top 
of the ware or down through the ware to the bottom of the kiln. Each 
compartment has 11 rows of firing holes with four holes to each row. 

The main flues of kiln No. 6 extended longitudinally just beneath the 
side walls on both sides. The two main flues converged at the end of the 
kiln and a single flue continued to an outside stack. A motor-driven fan, 
located at the base of the stack, pulled the spent flue gases from the kiln. 
An auxiliary flue was built in the side wall of the kiln and extended from 
the last compartment to a second stack placed at the opposite end from 
the main stack. When the path of the kiln gases through the brickwork was 
so short that it was impossible to cool them to any extent, the gases were 
sent through the auxiliary flue to the small stack. In this manner it was 
possible to regulate the temperature of the gases coming to the fan at the 
base of the main stack and thus save the fan from rapid deterioration. The 
main flues were connected to the kiln chambers by means of small flues 
which led from each chamber at a point in the end wall near the top of the 
crown. Each chamber was connected to both main flues by such openings 
at both ends of a chamber. The small connecting flue was constructed so 
as to carry the gases up to a point near the center of the wall between the 
chambers, but here the direction of flow was reversed and the gases were 
led directly down into the main flue. At the point where the connecting 
flue made the sharp turn, an iron damper was located. This damper 
worked in a sand seal and could be operated from the top of the kiln by 
raising or lowering the damper rod. The spent kiln gases could then be 
sent into an advanced chamber and out to the stack, or directly to the 
stack from any chamber. 

The principal kiln dimensions are as follows: The outside length of the 
kiln was 140 feet and the outside width, 39 feet. The distance from the 
ground to the top of the kiln was 10 feet. The kiln was made up of 11 
chambers, whose inside dimensions were 10 feet wide by 32 feet long. The 
distance from the floor to the spring of the arch was 3 feet, and the arch 
of each chamber was constructed with a 5-foot radius. Each chamber had 
two doors, a large door to accommodate the dry kiln cars, and a smaller 
door from which the fired ware was taken. The large door measured 4 
feet 5 inches x 8 feet, and the other door 3 feet 6 inches x 7 feet 6 inches. 
The main flues of this kiln were 2 feet wide and 2'/, feet high and were con- 
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structed with a 9-inch thickness of fire brick. The main flues were located 
about 1 foot beneath the kiln floor at the doorway. The connecting flues 
to each chamber were 8 x 12 inches, up to the point where the damper was 
situated. The connecting flue was enlarged at the damper and measured 
17 x 17 inches from the damper to the main flue. The damper in the 
division wall was 5 feet 9 inches above the kiln floor. The auxiliary flue 
leading to the stack at the end of the last compartment was 11 x 11 inches. 
The side walls of the kiln were 3 feet 6 inches thick and the end walls were 
5 feet thick. The minimum thickness of the top of the kiln was 1 foot 6 
inches. The top of the kiln was covered with a dirt fill, above which the 
firing caps protruded. The firing caps were about 32 inches apart, with 
4 feet 9 inches between the adjacent rows of two compartments. The 
principal features of kiln No. 6 are.) 

illustrated by Fig. 13. ec? oars 


(B) Setting and Firing the Ware 


The brick were set in the compart- 
ments by running the drier cars into 
the compartment and unloading the 
brick at the setting face. The brick eg 

; Fic. 13.—Common brick kiln, plant 
were set in benches. Each compart- No. 5 (kiln No. 6). 
ment held 21 benches which amounted 
to a total of approximately 27,000 brick. During the setting, a width equal 
to two brick was left in the benches in order to allow the coal to drop down 
into the ware and burn. The firing holes extended to the bottom of the 
kiln. In order to bring the heat to the coolest section of the compartment 
near the walls, two parallel race holes, which extended the length of the 
compartment, were left in the brickwork during the setting. The benches 
were brought near the door of a chamber (with the exception of the first 
chamber), where a-space of about 10 feet was left at the doorway. This 
space was filled with cord wood before the door was built into place. 

The firing cycle of a compartment or zigzag kiln, such as kiln No. 6, may 
be taken as the interval from the time that the first compartment is under 
fire until the last compartment in the series has been finished. The starting 
of this cycle necessitates a heating-up period during which time the advance 
is not rapid. It required about six cords of wood and about 48 hours to 
warm the first compartment of kiln No. 6 to a point where the coal fires 
could be used entirely and the firing put on a scheduled basis. The wood 
was introduced into the first compartment through an opening in the door. 
This opening was sealed tight after the coal fires were burning freely. The 
spent kiln gases were removed from the end of the first chamber and the 
induced fan draft was used to good advantage in starting the fires in a cold 
kiln. When the coal fires had started to burn freely, the damper at the end 
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of compartment No. 1 was closed and the damper in compartment No. 2 
was opened. The heat in the flue gases was thus utilized to raise the tem- 
perature of the green ware in the sections in advance of the firing zone. 
The efficiency of the kiln increased as the firing zone progressed. At a 
point past the center of the kiln the efficiency of the kiln could be expected 
to be at a maximum for the greatest amount of heat from the flue gases 
was utilized. The efficiency was decreased when it became necessary to 
short-circuit the flue gases into the auxiliary stack. 

The coal was fed to the kiln through the firing holes. The amount of 
coal which was dropped into each firing hole was measured with a small 
scoop which had a capacity of 2 pounds. The kiln firing schedule called 
for the firing of 17 rows of holes once every 45 minutes. The firing schedule 
may be illustrated as follows: 


Row No. (Starting from the direction in which the fire is progressing) 
(1) 1/, scoop to each of the 4 holes (finishing) 
(3) ‘ ae oe 
(5) 2/; scoop to each of the 4 holes 
(6) 
(7) 
(8) ‘ ae ae ‘ 
(9) Full scoop 2 Ibs. coal to each of the 4 holes 


(11) Not fired 

(12 Full scoop 2 Ibs. to each of the 4 holes 

(13) Not fired 

(14) Full scoop 2 Ibs. to each of the 4 holes 

(15) Not fired 

(16) Full scoop 2 Ibs. to each of the 4 holes 

(18) 

(19) 1/. scoop to each of the 4 holes 

Two kinds of coal were used in firing kiln No. 6. When the bench of 
brick under a firing hole showed the proper settle, the firing hole was covered 
over at the top of the brick and a coking coal was dropped on top of the 
ware. The coking coal burned slowly and produced a hot fuel bed. This 
had a tendency to even up the heat in the kiln and thus fire the brick as hard 
on the top as near the bottom or floor. In the firing schedule rows No. 1 
and No. 2 were fired at the top with a coking coal while the remaining 
rows were fired with the free burning coal, the coal dropping to the floor 
of the kiln. The firing test was taken at that portion of the kiln cycle 
when the hot zone was near the middle compartment. There were 52 
rows of firing holes in the circuit at this time, counting from the first row, 
which was open to admit the air used for combustion, to the last row of 
holes preceding the exit for the spent kiln gases. 

The firing of the ware in kiln No. 6 was usually accomplished without 
the aid of a pyrometer. The progress of the ware in the kiln was deter- 


(10) 
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mined by noting the settle or shrinkage of the various benches. The kiln 
fireman measured the shrinkage from marks on an iron rod. When a cer- 
tain amount of shrinkage had been reached by the brick under a firing hole 
it was assumed that the proper firing 
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kiln. The firing holes in the brickwork were then closed on the top and the 
coking coal was used to even the temperature difference between the top 
and the bottom of the kiln. At the same time the firing zone was advanced 
over another row of firing holes and a row was dropped from the last rows 
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Fic. 16.—Test on kiln No. 6. Typi- 
cal combustion conditions in kiln as 
indicated by electric CO, indicator. 


Fic. 17.—Test on kiln No. 6. Typical 
temperature record taken by an electric 4- 
point recorder. 


under fire. The firing zone progressed over 6 rows of firing holes in 24 
hours. The spent kiln gases were taken through three compartments 
before they dropped into the main flue leading to the stack. A compart- 
ment was cut out of the series when the temperature of the brick had 
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dropped to about 200°C or before the ware had given up all of its sensible 


heat in preheating the incoming air. 
keep sufficient draft in the kiln. 


It was necessary to do this in order to 


(C) Summary of Data and Heat Balance of Kiln No. 6 


The important data used in the heat-balance calculations for kiln No. 6 


are summarized in Table XI. 


Charts giving general kiln information 


TABLE XI 
SUMMARY OF DaTA ON TEST OF KILN No. 6 
Duration of test 24 hours 
Ware fired in 24 hours (air-dry weight) 34,800 kg. 
Av. maximum temp. reached by ware in kiln 1100°C 
Av. temp. of ware when set in kiln 22°C 
Mechanical water in green ware 0.71% 
Mean interval specific heat of green ware between 22°C and 1100°C 0.43 
Total weight of coal in 24 hours 
Wyoming coal 1508 kg 
Utah coal 354 kg 
Av. temp. of flue gases during 24-hour period 145°C 
Av. analyses of flue gases during 24-hour period 
Carbon dioxide 8.5% 
Oxygen 11.3% 
Carbon monoxide 0.0% 
Nitrogen 80.2% 
Area of first portion of crown losing heat by radiation and convection 63.4 sq. m 
Av. temp. of first portion of crown during test 88.5°C 
Area of second portion of crown losing heat by radiation and convection 63.4 sq. m 
Av. temp. of second portion of crown during test 49.0°C 
Av. temp. of atmosphere around kiln 22.0°C 
Area of east doors of kiln in circuit (4 doors) 7.16 sq. m 
Av. temp. of outside of east doors during 24 hours 57.0°C 
Area of west doors of kiln in circuit (4 doors) 8.68 sq. m 
Av. temp. of outside of west doors during 24 hours 119.5°C 
Av. temp. of fired ware when cut out of kiln cycle 215°C 
Mean interval specific heat of fired ware between 1100 °C and 215°C 0.258 
Av. temp. of brick in chamber walls when cut out of kiln circuit 105°C 
Wt. of brick in chamber walls (used in calculating the heat left in 
brickwork) 16,350 kg. 
Mean interval specific heat of brick between 22°C and 105°C taken as 0.199 
ANALYSES OF COAL DURING TEST ON KILN No. 6 
Proximate Analyses (per cent) 
Volatile Fixed Calorific 
Basis Moisture Ash matter carbon Sulphur value 
Wyoming coal 
As received 8.19 5.80 38 . 22 47.79 0.87 6604 
Moisture-free 6.32 41.63 52.05 0.95 7193 
Utah coal 
As received 4.97 7.15 42.59 45.29 0.58 6997 
Moisture-free 7.52 44.82 47 .66 0.61 7271 
Ultimate Analyses (per cent) 
Basis Ash Sulphur Carbon Hydrogen Nitrogen Oxygen 
Wyoming coal 
As received 5.80 0.87 66 .63 5.35 0.64 20.71 
Moisture-free 6.32 0.95 72.56 4.84 0.70 14.63 
Utah coal 
As received 7.15 0.58 69.79 4.85 0.75 16.88 
Moisture-free 7.52 0.61 73.45 4.52 0.79 13.11 
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are shown in Figs. 14 and 15. The method used in making a continuous 
flue-gas analysis is illustrated in Fig. 16, where a portion of the carbor 
dioxide chart is shown. A continuous temperature record during a test 
is illustrated in Fig. 17. 

The heat balance of kiln No. 6 was determined by selecting a 24-hour 
period in the kiln cycle and calculating the heat balance from the data 
obtained during this period. It can be readily seen that when dealing 
with a semicontinuous kiln the heat balance for a period near the middle 
of the kiln cycle will be more favorable than a heat balance calculated from 
data taken during a complete cycle. The heat-balance calculations are 
summarized in Table XII. 


TABLE XII 


HEAT BALANCE OF KILN No. 6 


(1) (2) (3) (4) 
Calories Percent Percent Per cent 
(1) Heat in firing ware 
(a) To raise temperature of dry ware 16,500,000 132.8 


(6) To evaporate mechanical water st. 81.7 
from green ware 157,700 2 
(2) Heat in combustible in refuse 0 0 0 0 
(3) Heat in dry flue gases 1,091,000 8.8 
(4) Heat in water vapor in flue gases (other 13.3 8.1 
than from ware) 561,700 4.5 
(6) Heat lost by radiation and convection 
from crown and doors 1,661,400 13.4 13.4 8.2 
(7) Heat left in chamber walls, etc. 270,000 ee 2.1 1.3 
Total 20,241,800 162.8 162.8 
Heat returned to ware in advanced 
chambers (regenerative heat) 7,950,000 63.9 63.9 
Difference 12,291,800 98.9 98.9 
(8) Heat in unaccounted-for losses 136,200 ‘3 eo 0.7 
(9) Heat in coal fired to kiln during test 12,428,000 100.0 100.0 
Total heat received by ware 20,378,000 100.0 


(10) Heat lost in excess air 


An average of 112.5% of excess air was used for the combustion of the coal fired 
to kiln No. 6 during the 24-hour test period. The heat carried away from the kiln by 
the excess air amounted to 4.6% of the total heat available from the coal burned and 
represented the lowest heat loss from excess air of any of the kilns listed in this report. 


(D) Efficiency of Kiln 


The efficiency of kiln No. 6 amounted to 134.0% for that period of the 
kiln cycle during which this test was made, on the basis of the heat in the 
coal fired during this period. The per cent efficiency on the basis of the 
total heat received by the ware, including that from the coal and that from 
the preceding chambers, was 81.7%. Kiln No. 6 was more efficient than 
kiln No. 5, for, during the test on the former, 63.9% of the heat stored in 
the kiln ware was returned to the kiln circuit, whereas in the latter kiln, 
24.7% of the heat was returned to the kiln circuit. In the case of the 
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periodic kilns, Nos. 1, 2, 3, and 4 of this report, the heat stored in the kiln 
ware and walls during the firing was not returned to the kiln ware but was 
lost during cooling. 

Kiln No. 6 was operated under successful firing conditions. This was 
reflected by the high kiln efficiency. One of the factors which helped to 
maintain a high kiln firing standard was the excellent result obtained with 
the combustion of the kiln fuel. A good grade of coal was used to ad- 
vantage. The average flue-gas analysis covering the test period indicates 
that combustion had taken place as efficiently as could be expected in 
consideration of the firing problems involved. It is doubtful whether the 
efficiency of kiln No. 6 could be increased to any extent without a material 
change in kiln construction or in the type of clay used for the manufacture 
of the plant ware. It is possible, however, that an increased rate of fire- 
travel would be of some benefit to kiln operation. Such a change in firing 
schedule would require a greater kiln draft. No charge of fan operation 
was made against this kiln. 


(E) Summary of Kiln Heat-Balance Accounts 


The heat-balance accounts for the kilns which are listed in this report 
are summarized in Table XIII. This summary makes it possible to com- 
pare on an equal basis the operating conditions found for each of the 
kilns. 

TABLE XIII 
COMPARATIVE SUMMARY OF ALL HEAT-BALANCE DETERMINATIONS 
No, 4 No, 5 No. 6 


No. 1 No. 2 No. 3 rectangular con- semi- 
R.D.D. R.D.D. muffle horizontal tinuous continuous 
(%) (%) (%) (%) (%) (%) 

Heat in firing ware in kiln 22.2 20.4 11.3 4.2 71.5 70.1 
Heat lost in combustible in 

refuse 2.2 2.6 2.3 0.0 0.0 
Total heat carried away by 

stack gases 53.0 56.0 48.0 38.0 14.2 13.3 
Heat lost by radiation and 

convection from kiln surfaces 4.2 4.5 6.9 1.4 12.7 13.4 
Heat stored in kiln and kiln 

furniture after firing 19.8 18.8 29.6 53.3 0.0 2.1 
Heat in unaccounted-for losses (—) 1.4 (—)3.0 2.5 0.8 1.6 1.1 
Total heat in coal fired to kiln 100.0 100.0 100.0 100.0 100.0 100.0 
Efficiency of kiln, coal-fired 

basis 22.2 20.4 11.3 4.2 96.2 134.0 
Efficiency of kiln, total heat 

received basis 22.2 20.4 11.3 4.2 81.7 
Time of firing (or test) in hours 67 89 82 27 24 24 
Ratio: Ibs. of green clay- 

ware/cu. ft. of kiln volume 10.3 10.1 30.2 4.3 45.3 
Wt. coal/unit wt. green ware 0.42 0.48 0.63 1.12 0.08 0.05 
Weighted average flue tem- 

perature 409° 295° 713° 385° 95° 145° 
Average excess air (%) 416 284 63 343 264 113 
Heat loss from excess air (% 11.8 15.2 13.2 18.5 5.6 4.6 
Max. temp. (°C) 1200 1200 1190 920 980 1100 


Max. temp. (°F) 2192 2192 2174 1680 1796 2030 
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(F) Summary of Kiln Investigations 

Only a few general comparisons can be made in a summary of this in- 
vestigation because of the different temperatures of firing, different ware, 
types of kilns, fuels, and setting arrangements. 

The fire-moving continuous type of kiln is more efficient than the periodic 
kilns because (1) the ordinarily wasted heat from cooling ware and kiln 
walls is used, (2) because of the thick side walls, and (3) because of the 
small amount of excess air which escapes with the products of combustion 
at a low temperature. This type of kiln, however, can be used for the 
common grades of brick and tile and some grades of face brick alone. 

Terra cotta kiln No. 3 showed only one-half the efficiency of the open- 
fired sewerpipe kilns because of the indirect method of heating the ware 
through a 4'/.-inch muffle wall and the high temperature of the escaping 
stack gases, even though the amount of excess air was much lower and more 
ware was set in a given volume of kiln space. 

The two round downdraft kilns set with sewer pipe were probably less 
efficient than if the same kilns had been set in a more economical manner 
with brick or building tile and the interior of the kiln more nearly filled. 
From some recent kiln investigations made by members of the Mellon 
Institute of Industrial Research'® the following comparisons in fuel con- 
sumption can be made with eastern kilns: 


22 eastern kilns 
Ratio of fuel consumption 


Test Test Maximum Minimum 
No. 1 No. 2 No. 15 No. 30 Average 


Weight of coal per unit weight 
green ware 0.42 0.48 0.47 0.18 0.33 


Kiln capacity tons ware set 69.2 68.1 62.4 95.5 83.5 


B.t.u. value of coal 9900 9900 14,146 13,500 
11,200 10,550 

This comparison indicates that in point of fuel consumption, the two 
kilns tested in this study rank among the highest consumers in eastern 
practice. The higher fuel consumption is probably due in part to the lower 
calorific value of the Washington coals, approximately 22% less than the 
average calorific value of the eastern coals, and also probably due to the 
smaller tonnage set in these two Washington kilns. 

The coal consumption of the horizontal kiln No. 4 becomes 0.41 ton of 
coal per ton of ware if the weight of the saggers and setters is added to the 
weight of ware fired. This kiln has now been replaced by a more efficient 
round downdraft kiln. 


This work was done under the direction of Hewitt Wilson, director 
Acknowledgments of ceramic engineering at the University of Washington and con- 
sulting engineer for the Bureau of Mines. Acknowledgment is made to Professor 
Wilson for advice and assistance, to Dean Milnor Roberts of the College of Mines for 
criticism and advice on the preparation of this thesis, and to K. A. Johnson, chemist 
of the station, for analyses of fuels. 
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METHODS USED IN TESTING MASONRY SPECIMENS FOR 
BENDING, TENSION, AND SHEAR! 


By Norman W. 


ABSTRACT 


Twenty-four walls, 4'/, feet wide, 5'/: feet high, some 8 inches and some 12 inches 
thick, were tested for bending after aging sixty days and six months, respectively. 
It was shown that aging of lime mortar is essential. Failures in shearing stress were 
also due to immature mortar. Brick masonry withstands earthquake shocks when 
mortar is matured by aging. An outline of the more extensive tests is given. 


I. Purpose of the Investigation 


Whether warranted or not, the Pacific Coast is considered by some as a 
district in which there is occasional earthquake activity of varying inten- 
sities and consequence. 

It has become the practice of some architects and engineers in certain 
localities to take this possible activity into consideration in the design and 
construction of buildings. A study of the nature of earthquake forces and 
their effect upon structures discloses the fact that the most damaging of 
the horizontal, vertical, and transverse earthquake waves is the direct 
horizontal wave which will be referred to herein as the earthquake. It is 
also found that the earthquake stress is not comparable to wind stress. 

In skeleton frame structures, analysis shows that the forces tending to 
distort the rectangular bents into rhomboids induce stresses into the walls 
contained within the bents which must be resisted either by shear or by 
compression or tension in a diagonal direction, as is accomplished in bridge 
or roof truss design. 

The earthquake stresses in the skeleton frame building are found to in- 
crease from the top story down in increments by the weights of the various 
stories, the earthquake stress being a function of mass times acceleration, 
or weight times the intensity of the earthquake. Thus in designing walls 
sufficiently strong to resist distortion their values must be known for 
compression, tension, and shear. 

In bearing wall buildings, the earthquake force may induce shear or 
direct bending in the first story, or secondary bending of the entire build- 
ing as a unit. 

A great deal of work has been done at the Bureau of Standards and 
elsewhere in determining the compressive strengths of masonry. These, of 
course, were direct compression strengths and cannot safely be assigned 
to wall panels subjected to compression in a diagonal direction. Nor can 
the compression strengths be calculated into terms of horizontal shear 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., 
February, 1930 (Terra Cotta Division). 
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without knowing the tensile value of the masonry, or the cohesive and ad- 
hesive values of the mortar. 

It was for the purpose of determining the values of masonry composed 
of solid and hollow fired clay units in terms of bending (modulus of rup- 
ture), tension, adhesion, and cohesion of different mixtures of mortars and 
for values of cement-lime mortars to steel bars, that this Institute under- 
took to program an elaborate series of experiments and tests in California. 


II. Experiments 


Twenty-four walls were constructed 4 feet 6 inches 
wide by 5 feet 6 inches high; some 8 inches and some 
12 inches thick. The materials used were standard 
load-bearing tile, Heath cube load-bearing tile, wire-cut common brick, 
sand-mold common brick, laid in Ameri- 
can bond and Flemish bond. The mor- 
tar used in the masonry was composed 
of 1 part Portland cement to 6 parts of 
a commercial ready-mixed lime mortar 
which supposedly contained 1 part lime 
to 3 parts sand according to the Los 
Angeles city ordinance. A contract was 
let for the construction of all of the walls 
to be built in accordance with good job 
practice. They were constructed on the 
Fic. 1.—Transverse or bending test ground in a large room of a building 

oe at the California Institute of Tech- 
nology under the direction of Franklin Thomas and were allowed to cure 
or dry in the open without protection for 60 days. The testing apparatus 
consisted of steel angle irons and I-beams in the shape of a yoke passing 
around the top and bottom of the walls 
at the back and loaded by pressing on 
bearings at the third points of the face 
of the wall. The load was applied at 
the dead center of distributing beams 
by means of a calibrated hydraulic jack 
equipped with a load gage, as shown in 
Fig. 1. 

It was found that all of the walls 
tested, failed by the lack of adhesion 
of. the mortar, as shown in Fig. 2. 
There was little or no difference between 
wire-cut and sand-mold brick and load-bearing tile walls of the same 
thickness. It was known from experience with this class of masonry and 


Bending (Modulus 
of Rupture) 


Fic. 2.—Bending failure by mortar 
adhesion. 
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this mixture of mortar that when older buildings have been cut into it has 
been impossible to separate the mortar from the units as occurred in these 
tests. These specimens at 60 days were therefore obviously underaged. 

At the age of six months sections of these walls were again tested, speci- 
mens were cut from them and an increase up to 100% for the brick walls and 
a higher percentage of increase for the load-bearing tile walls was found. 
These failures were partially by cohesion. This again confirmed the opin- 
ion that cement mortars containing lime require at least six months and 
undoubtedly longer for curing before being tested for values which may 
be considered approaching the ultimate. 

It is firmly believed that this will apply also to values in the direct com- 

pression strength of masonry walls wherein the tensile strength or cohe- 
sion of the mortar is an element. 
Shear A number of samples were made up of three brick, one on top of 
the other, thus having two mortar joints. After curing for two 
months these were tested by supporting the outer two brick and applying 
a load on the center brick endwise. These failures were in adhesion. 
Other specimens were made of six brick, being three courses high having 
two mortar joints which were tested similarly by supporting the two outer 
courses and applying a load on the center course of two brick. These 
failures likewise were by adhesion at the end of two months. 

At the same time the walls were constructed, some specimens were as- 
sembied for direct and. diagonal shear. The direct shear specimens were 
constructed as wallettes 21 inches long x 8 inches thick, 8 courses high. 
These were tested by turning the 
wallette on end and supporting the 
specimen on the 3 courses of brick 
each side of the center 2 courses. 
The load was applied on top of the 
2 center courses at the end of 2 
months. The results of these tests 
were most erratic; some values were 
high and some were low, relatively 
speaking. The failures were by ad- 
hesion but were not confined to 
the 2 mortar joints in which 
the failure was supposed to occur. 
In some cases the failure stepped over as shown in Fig. 3. Upon close ob- 
servation it was determined that the failures of the specimens being tested 
for shear were successive failures rather than simultaneous failures. That 
is, the failure first occurred in some local area which immediately and 
successively transferred to other small areas until the entire specimen failed. 
Tests of identical specimens at the age of six months showed the same er- 


Fic. 3.—Method of attempt to deter- 
mine shear. 
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ratic values which substantiated the fact that this method is erroneous 
for attempting to arrive at the shearing value of masonry, because if the 
mortar behaved as it did with the walls high shearing values at the six 
months’ period should have been obtained. Such, however, was not the 
case. Shearing values can only be obtained truely through tests by tor- 
sion and such tests of masonry would be very difficult tomake. When the 
proper values are assigned to masonry for compression and tension, shear 
can be calculated with sufficient accuracy. 


Ill. Compression on Diagonal 


In an attempt to assign a value to masonry for compression on a diagonal, 
specimens 17 x 17 inches x 8 inches thick were constructed and tested in 
a diagonal position in the testing ma- 
chine by placing them on a steel angle 
and applying a load through a steel 
angle to which was welded a flat plate, 
thus assuring the specimen in a true 
45-degree position as shown in Fig. 4. 
Some of these specimens failed by ten- 
sion, which occurred partially through 
the brick themselves but within the 
lines of compression between the top 
and bottom angles. Most of them, 
however, failed by adhesion. The 
specimen being so small in proportion 
to the size of the angles used for 
applying the load, it is difficult to form a conclusion as to what kind of a 
result was obtained. It was planned to calculate the failure value into 
terms of shear on the mortar joint but observation of the test method 
shows that such a procedure would be erroneous, besides being under- 
aged. The numerical values obtained for the different specimens tested 
at 2 and 6 months in this same manner were also most erratic showing 
again a fallacy in the test method. 


Fic. 4.—Method of attempt to deter- 
mine compression on diagonal. 


IV. Present Testing Program 


With these experiments as a background, this Institute has programmed a 
series of tests at the University of California at Berkeley under the super- 
vision of Raymond E. Davis, Professor of Civil Engineering. This pro- 
gram includes tests for modulus of rupture of specimens composed of stiff- 
and soft-mud common brick, face brick, medium- and hard-fired load- 
bearing tile, with the different units laid wet and laid dry, some moist- 
cured for 14 days and some cured in dry air. These specimens will be 
tested as beams, being of 2 sizes; solid brick 12 x 12 inches x 54 inches 
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Fic. 5.—General view. Tests at Univ. of California, 1929-30. 


high, load-bearing tile 12 x 24 inches x 54 inches high and also a series 
of beams built up of unit on top of unit 24 to 36 inches high. Specimens 
were also crossed upon each other to ascertain the adhesive or cohesive 
value of the mortars laid wet and dry. Six different mixtures of mortars 
have been programmed. A set of brick specimens are also being used in 
which are embedded steel reénforcing rods to ascertain the adhesion bond 
between the cement-lime mortars and the steel. 

One set of 8 beams or piers have been manufactured for testing at the 
age of 6 months upon the top of which there was a load applied each day 
following their assembling. This load was applied in increments so as to 


Fic. 6.—‘‘Beams”’ and mortar adhesion-cohesion specimens. 
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Fic. 7.—Solid brick “‘beams’’ and load-bearing hollow tile “‘beams.” 


simulate the first story masonry work of a 4-story building in order to deter- 
mine whether or not the additional weight of the superimposed brickwork 
applied to the masonry during its period of setting has any effect on its 
strength for modulus of rupture. The loads were applied by means of an 
apparatus of steel plates, rods, and springs which were previously calibrated 
to determine the amount of pressure applied, each day for 20 days. 

With the exception of the steel bond and of a few of the variables, these 
specimens have been made in triple triplicate so that 3 specimens will be 
tested at each age of 2 months, 6 months, and 12 months. Mortar bri- 
quets and cylinders have been made which have been tested since the age 
of 7 days, 28 days, etc. 


Fic. 8.—Brick beam after one break as cantilever. 
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Fic. 9.—Brick in position for test on value of mortar in direct tension. 


It is hoped that at the end of 12 months there will be sufficient informa- 
tion so that with a given strength mortar, a given type of unit, and a 
given condition of assembly and curing, masonry true values for bending 
and shearing strengths can be accurately predicted. 

If these findings develop what it is believed they will, that cement mortars 
containing lime require a greater time than 2 months to attain their rela- 
tively final strength, then additional tests should be made on the compres- 
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sive strengths of walls similar to those made at the Bureau of Standards, 
for ages greater than 2 months. 

A full report and paper will be written on the subject of these tests when 
the present program is completed. Figures 5, 6, and 7 show a portion 
of the test specimens. Figure 8 shows a large brick beam having been 
broken in the testing machine. It will be noted that 2 cantilever brakes 
are made on each beam thus giving 6 results for each set of 3 specimens. 
Figure 9 shows a specimen in position for testing the adhesive or cohesive 
or tensile value of the mortar joint. The metal cylinder on top is a 
universal ball bearing. 

The first 2 months’ tests have already been made. Without attempting 
a discussion at this time, it was nevertheless interesting to note that in 
the tests for modulus of rupture and for adhesion bond as shown in Figs. 
8 and 9, the failures found were by adhesion between the lower surfaces 
of the joints and the upper surfaces of the tinits as laid by the mason. This 
was directly contrary to common supposition. 
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STRENGTH TESTS ON ROOFING TILE! 


By NorMan W. 


ABSTRACT 


Conditions and methods of making simulative tests on roofing tile are developed. 
Rupture of the whole tile on standard edges seems to be the most reliable test and is, 
therefore, recommended. Specifications are adopted covering (1) absorption (15%) 
(2) soundness, and (3) strength. 


I. Description of Types of Roofing Tile 


In California there are three general types of roofing tile in use, the two- 
piece mission, the one-piece Spanish, and the flat English or shingle. 

The two-piece type consists of pans and covers or bottoms and tops 
made with either a straight barrel or a tapered barrel. The pans may or 
may not be identical in shape and size with the covers. In the tapered 
type the pans are laid reverse to the covers; that is, with the large end 
up and small end down the slope. 

The one-piece Spanish type is a combination bottom and top tile made 
in two patterns, one having a straight barrel for the cover integral with 
a flat pan which has an upturned flange to form the under lap for the tile 
laid adjacent. The other pattern is simply a cover with a reverse cover 
made integral forming the pan so that a cross-section of the tile forms a 
letter “‘S,” and is therefore known as the Spanish “‘S’’ type. 

The flat English or shingle types are made in true shingle shapes and 
sizes; some, however, have an integral lug extended across the upper end 
so as to hook over wood strips to which the tile is fastened. Included in 
the flat types are flat pans with side flanges for underlap extending upward 
either at a steep angle or perpendicular. These are usually referred to as 
Italian flat pans. 


II. Purpose of Tests 


Fundamentally, successful roofing tile must effectively shed water and 
resist disintegration due to weathering. Secondly, they must successfully 
withstand physical strains caused by persons walking on roofs to clean 
gutters, fix flashings, radio aerials, etc., and must resist breaking by high 
winds tending to lift or overturn them from their fastenings. Adverse 
performances of poorly-made or underfired tile have at times reflected 
upon the good reputation of tile roofs generally. 

In order to protect the manufacturers of good roofing tile, as well as 
innocent and uninformed owners and architects, from the competition of 
inferior and cheaper products it was necessary to set up a standard of 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., 
February, 1930. 
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quality to be recommended to architects and for incorporation into build- 
ing codes. 

Flat type tile are usually laid on roofs of relatively steep pitch and are 
thus seldom walked upon and are of such shape and lay that high winds 
cannot easily displace them. 

Curved type tile are laid on relatively low-pitched roofs in California, 
many of which are 4 inches rise in 12 inches run (one-sixth pitch) and oc- 
casionally 3 inches rise in 12 inches run (one-eighth pitch). In such cases 
they are subjected to the aforementioned strains. 

For these reasons particular attention was given to the strength of the 
curved type tile, although some tests and observations were made on the 
flat types. 


III. Selection of Specimens 


Tile were selected as being the “‘range’’ of tile delivered to jobs by both 
good and poor manufacturers, many hundred being tested. 


IV. First Methods of Testing 


Curved type specimens were laid on a. steel table edges down, convex 
up, and the edges were cast in plaster of Paris to obtain true bearing; a 
plaster of Paris bed was laid along the top longitudinal center line the full 
length of the tile and a flat uniform bearing surface was provided about 
two inches wide. The top “bearing bed’’ was reduced in width on some 
specimens of apparent similarity and marked differences in strengths were 
noted, which, upon consideration, was to be expected. In sucha procedure 
it was difficult to set a width of bearing arbitrarily because of the differences 
in the widths of tile. Also the bedding of the bottom flanges or sides of the 
tile would, under pressure, develop some frictional resistance on the bearing 
plate which would be difficult to hold constant. 

Other specimens were placed against a grind’. stone and the bearing 
sides of the tile were ground flush and smoo.ii that the downturned 
edges did not require bedding, although t!:: longitudinal bearing was 
bedded as before. It was difficult to grind these sides or edges to an ab- 
solutely even bearing. This method of testing did not simulate job con- 
ditions. 


V. Second Methods of Testing 


In considering applying to roofing tile the ste::dard tests as prescribed for 
slate it was observed that roofing tile vary in their thickness from end to- 
end and in their cross-section according to type. Also that roofing tile 
are made both by machinery and by hand. In the hand-made tile, if there 
were seams apparent from the filling in of clay by hand, these seams of 
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weakness could be avoided in taking a strip specimen and thus not be a 
fair test. It was therefore considered unwise to use such a method. 

A piece one inch square was cut from each of two tile previously rup- 
tured. The piece being curved there was but one way to compress it, on 
end. The pieces required extremely careful effort and considerable time 
to rub them down to a full-surface absolute bearing area. A minute high 
or low spot on so small a piece would greatly affect its resistance, as will 
be seen later. These first results were as follows: 


Rupture Strength of Tile Small Piece Calculated (Ibs./sq. in.) 
640 8230 
330 6950 


From this showing there was prepared from five tile, previously ruptured, 
three pieces each, one inch square. These were sawed out with a fine Car- 
borurtdum wheel and the surfaces obtained were perfect to the touch, but 
when rubbed on a steel plate they showed black high spots. To rub these 
down was too laborious so they were capped with cement and plaster of 
Paris. When hard set these cappings also showed minute high spots which 
were rubbed down by hand to effect as perfect a contact bearing as possible. 
The preparation of the specimens for what is termed a ‘‘cube’’ test (al- 
though not a true cube, being 1 inch x 1 inch x thickness of tile) was 
laborious and quite fussy, and accordingly expensive. 


VI. Rupture of Whole Tile 


The most valuable knowledge gained from a laboratory test is that ob- 
tained from a test which measures the value of a specimen by reproducing 
as nearly as possible the conditions in its field of service. 

A tile as laid on a roof never has a full flat bearing either upon its edges 
or top roll, but has a bearing of two or more points of contact. Thus the 
full flat bearing idea was discarded. The method used was to support the 
tile, sides down, upon two standard cast steel testing edges having about 
a one-inch radius edge, using the edges tight together, giving a center-to- 
center span of five inches; the transverse center line was described, the tile 
was centered on the span, and a steel pin two inches in diameter was laid 
across the tile at the center to which the load was applied to a point rather 
than to a surface area. The down edges were shimmed with steel blades 
to provide four points of support for the tile. This method might well be 
considered to duplicate the actual condition of a tile laid on a roof with a 
load applied to its center point, except possibly as to the length of span. 
The span was increased to 12 inches and comparisons were noted. The 12- 
inch span is perhaps more nearly a field condition than the 5-inch span. 

After rupturing, many tile were subjected to the 5-hour boiling test for 
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absorption percentage. 1t was found that absorption alone is not an indi- 
cation of the strength of a clay product. Below are a few of the results: 


Thickness Absorption (%) Load (Ibs.) 
12.83 460 
13.87 140 
1/, and 3/, 15.53 780 
9/16 18.54 550 


To limit a tile to a maximum absorption as an index to strength appears 
at this time to be erroneous. Schurecht’s ratio of absorption, however, 
may be an indication. 

As to absorption percentage indicating durability, it might be observed 
here that in the Geological Survey of Ohio, Bull., No. 11 of 1910 is re- 
corded some absorption percentages of old roof tile in that locality. Tile 
on a roof still doing good service after 75 years showed from 12.76% to 
14.69% (the same clay); on one roof 92 years old and still in good condi- 
tion, the tile showed from 7.17 to 21.46% absorption (the same clay). 
It is stated in that Bulletin that porosity of the tile does not seem to reduce 
its resistance to freezing and other elements. It would be interesting to 
test some of the tile several hundred years old both for water absorption 
and for strength, by the method of rupture herein described. 


VII. Cube Compression Results 


The actual compression of the one-inch square pieces or “‘cubes’’ was 
a simple operation in the testing machine. The fact learned was this, 
that in a set of three pieces cut adjacently from the same identical tile 
and prepared in the identical manner as nearly as possible with hand and 
eye judgment, the results showed the maximum nearly 300% of the mini- 
mum in two sets, nearly 200% in two sets, and over 150% in one set. Evi- 
dently some of the pieces obtained good bearing and others in the same set 
did not, and thus created a series of column actions within the pieces. In 
these pieces, an ‘‘average’’ of the three cubes must not be taken but rather 
the maximum in each case since they are each of the same identical tile 
specimen. Below is a list of a few specimens: 


Lbs./Sq. In. on Cube 


Tile No. Load on Tile Max. Min. 
1 950 9230 3160 
2 640 * $230 
3 330 6950 
4 760 6280 4120 
5 400 5080 1730 
6 460 3780 2250 


From the above it is seen that the breaking load on No. 4 was more than 
twice that on No. 3 and yet No. 3 showed a higher compression on the 
cube. It is also observed that No. 4 was about 11% stronger than No. 2 


| 

| 


STRENGTH TESTS ON ROOFING TILE 137 


on the breaking load and yet No. 2 showed nearly 30% greater cube 
strength than No. 4. 


VIII. Results of Rupture Tests 


When the load was applied at the rate of 0.0625 inch per minute there was 
no deflection perceptible with a '/100 inch deflectometer placed under the 
bottom of the tile central under the load on a 12-inch span. The failures 
were of three general characters: (1) a split along the longitudinal center 
line, (2) a diagonal end-to-end split or a combination of these two, and 
(3) a transverse split or break across at the middle point. 

On the whole these values were very consistent. One point observed 
was that invariably on the 12-inch span the tile took a greater load than 
on the 5-inch span. 

The strength of any clay product varies with the kinds of clay used and 
with the degree of firing. Therefore, as was seen in these tests, it would be 
erroneous to limit the thickness of a tile as a measure of its stability. Of 
the tile tested, there was no constant relation found between rupture 
strength and the thickness of the tile. 

The average of the hand-made mission tile at 450 pounds was below 
the average of the machine mission tile at 627 pounds. The average of 
the tile of three small manufacturers at 250 pounds was quite low. The 
average of the tile of one small manufacturer at 385 pounds was fairly 
comparable. The poorer tile were all given the apparent benefit of the 
12-inch span. 

The poorer tile had a general characteristic of failing transversely with a 
“dead” or mud sound, while the stronger tile generally broke with a snap 
or ringing crack. 


IX. Conclusions 


It was found that good tile of the same manufacture, size, and color were 
as strong when tested fully water-soaked as when thoroughly dry. 

The ‘‘cube”’ test results were too far apart in each set to be considered 
reliable, hence it would seem that they should not be considered as a stand- 
ard method. The time required and the cost of testing is also a strong 
argument against them. Furthermore, a tile in the field is not subjected 
to direct compression. 

The rupture of the whole tile on the standard edges seems to be the 
test most reliable, simple, economic, and easy to perform; it most nearly 
duplicates the field condition, and is, therefore, the one recommended. 
With a minimum load requirement this method could be used in the field by 
properly supporting a tile on two pieces of pipe for the 12-inch span and 
carefully loading it with sacks of cement or sand laid on a board having 
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another piece of pipe for the load contact point; thus not necessarily re- 
quiring a regular laboratory test. 

Laboratory and field test methods are shown in Figs. 1 and 2. 

This Institute has adopted the 
following test requirement, now 
being adopted by architects and 
municipal building codes. 

(1) Absorption: Tile used for 
roof covering shall not absorb 
more than 15% of its constant 
dry weight during 48 hours im- 
mersion in water. 

(2) Soundness: Roofing tile 
shall be free from injurious cracks, 
and shall ring clear when lightly 


tapped. 
Feo. 1. (3) Strength Tests: Roofing 


tile, other than flat pan or bottom 
tile with or without flanges, or flat shingle or flat decorative tile, shall 
satisfy the following strength requirement: When supported on the turned- 
down edges at points six inches each side of the center of the tile, giving 
four points of support and a span of 12 inches, and loaded with a concen- 
tration at the center, the 
average breaking load per 
tile, for five representative 
tile tested, shall be not less 
than 400 pounds. 


X. Remarks 


A great many tests have 
been made on flat Italian 
pan- and shingle-type tile 
by supporting them hori- 
points of bearing near the Fic. 2 
corners and applying a load 
at the center. In these tests it was also found that absorption was not 
an indication of strength. 

The one-piece Spanish tile performed the same as the mission-curved 
type tile and withstood comparable loads. 

It may be of interest to note that the total spread of loads for the mission 
or curved type tile was from a breaking load of 1400 pounds per tile down 
to practically nothing, as some of the poorest tile broke before any appreci- 
able load was applied. 


LOAD 
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ORGANIC COMPOUNDS AS ELECTROLYTES AND THEIR EFFECT 
ON THE PROPERTIES OF CLAY SLIP AND ON THE LIFE OF 
PLASTER MOLDS! 


By C. W. PaARMELEE? C. G. HarMAN® 


ABSTRACT 
An attempt was made to indicate the possibility of using organic compounds as 
casting electrolytes, and to ascertain their effect upon the durability of plaster molds. 
The data presented point out the fact that ethylamine, piperidine, or tetramethyl- 
ammoniumhydroxide may be used as casting electrolytes and that they attack molds to a 
lesser degree than do sodium carbonate and sodium silicate. 
Some data are presented which compare viscosity with surface tension. 


I. Introduction 


In casting large ware a heavy slip is required, which necessitates a con- 
siderable addition of sodium salts to bring about the best consistency. This 
high content of soluble inorganic material is the cause of a number of 
annoying effects. The water absorbed by the mold carries sodium ions 
in solution. During the passage of these ions through the mold, some 
reaction takes place between the sodium ions and the calcium sulphate. 
This weakens the mold and so shortens its life. When the water is finally 
evaporated from the mold, the soluble salts are deposited as a frost-like 
growth on the surface of the mold. Sometimes they form a shell on the 
face of the mold which, after a time, becomes more or less impervious and 
retards subsequent absorption and evaporation of water. 

When the ware is removed from the mold, there is still considerable 
water in the ware which, of course, retains appreciable quantities of sodium 
salts. Upon drying, these salts are deposited at or near the surface of the 
ware, especially at sharp corners or edges where evaporation is the greatest. 
Sodium salts, being more fusible than the rest of the ware, cause patches of 
surface vitrification and in some cases may cause blisters in the bisque 
fire. This glossy surface may cause dipping difficulties since the glaze 
does not adhere as well to this vitreous finish. 

The primary object of this work was to find an electrolyte that would not 
produce the harmful effects mentioned and at the same time would retain 
those properties desirable in a casting slip. 


II. Summary of Previous Work 
The addition of organic compounds to clays has been studied by Ache- 


1 The content of this papers is essentially that of a thesis prepared by the junior 
author to meet in part the requirements for the degree of Bachelor of Science. Received 
July 28, 1930. 

2 Professor of Ceramic Engineering and Head of the Department of Ceramic En- 
gineering, University of Illinois. 

3 Special Research Assistant, Department of Ceramic Engineering, University of 
Illinois. 
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son‘ and Minton.’ They have shown that the strength of clays can be 
increased by the addition of gallo-tannic acid, catechu, straw emulsion, 
dextrin, or starch. Mellor, Green, and Baugh® studied the effect of thirty- 
nine electrolytes on clays. The organic reagents used were ethylamine, 
methylamine, aniline, gallic acid, ammonium gallate, tannin, humic acid, 
ammonium urate, grape sugar, and alcohol. Of the above, they report 
only ammonium gallate as peptizing a slip. Cushman’ found that silica 
increased the binding power and shrinkage, but had no effect on dispersion. 
Spence* determined the flocculating effects of various reagents on bentonite- 
water suspensions. Breen*® and Kall'® have both shown that sodium car- 
bonate and sodium silicate have quite a harmful effect on plaster molds. 


Ill. The Effect of Organic Electrolytes on Clay Slips 
(A) Experimental Method 


It is known that the OH ion is an essential factor in the deflocculation 
of clay slips. In the search for organic peptizing agents then, it was only 
necessary to select such material as would react to give basic ions in water 
solution. This class of substances may be cast roughly into the following 
groups: basic dyes, aromatic amines, aliphatic amines, alkaloids, alkyl 
bases, and in certain cases, gelatine. The sodium ion was carefully avoided, 
since the object of the investigation was to obtain an electrolyte which 
would have a minimum effect on plaster and it was believed that the 
sodium ion has an important part in this disintegration. 

The clay was prepared in the regular way by blunging and filter-press- 
ing. It was stored dry, since the aging effect might introduce an error in 
the experiment. The clays selected for this purpose were Georgia kaolin, 
M & M English china clay, and Tennessee ball clay No. 5. 

In testing the slips, 100-gram samples of clay were used and into each 
was introduced 100 cc. of water carrying electrolytes varying in small in- 
crements up to 0.012 mol. The slips were aged twenty-four hours, then 
the viscosity was ascertained by means of a flow viscosimeter of the Mari- 
otte bottle type. Measurements of surface tension of each sample were 
obtained by means of a DuNouy surface tension apparatus. After com- 


4 E. G. Acheson, ‘‘Egyptianized Clay,’’ Trans. Amer. Ceram. Soc., 6, 31 (1904). 

5 R. H. Minton, ‘‘An Investigation of E. G. Acheson Process of Toughening Clays,” 
ibid., 6, 231 (1904). 

6 J. W. Mellor, S. A. Green, and T. Baugh, ‘‘Studies on Clay Slip. I,’’ Trans. 
Ceram. Soc. [Eng.], 6, 161 (1906-1907). 

7A. S. Cushman, “The Colloid Theory of Plasticity,’’ Trans. Amer. Ceram. Soc., 6, 
65 (1904). 

8 Canada Bur. of Mines, Mines Branch, No. 626 (1924). 

® Thesis, B.S., Univ. of Illinois, 1924. 

10 G. A. Kall, Sprechsaal, 60 [1], 8 (1927). 
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Fic. 1.—Tenn. ball clay No. 5, 100% Fic. 2.—English china clay, water con- 


Fic. 3.—Georgia kaolin, water content 
100%, viscosity-concentration. 


H,0, viscosity-concentration. tent 100%, viscosity-concentration. 


pleting this series, similar tests were made with constant electrolyte con- 


tent and varying quantities of water. 
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(B) Results and Conclusions 

By referring to Figs. 1, 2, and 3, it will be noted that the deflocculating 
power of the electrolytes decreases in the following order: sodium carbon- 
ate, piperidine, tetramethylammoniumhydroxide, and ethylamine. This 
relation refers merely to concentration since the same ultimate viscosity 
is obtained with any of the reagents. The striking fact revealed in this 
connection is the relative amounts of the individual electrolytes required 
to produce maximum fluidity, and the vast difference in the susceptibility 
of the slips to peptization. 

English china clay is the easiest of all to disperse, as is shown by the 
small amounts of reagents required to deflocculate the slip. Strangely, 
English china clay is the only clay of this group that could be peptized by 
alizarine. Hexamethylenetetramine gave a mere trace of solation in the 
case of English china clay. In the case of Georgia kaolin, hexamethylene- 
tetramine reacted weakly but no evidence was obtained that alizarine would 
act in this instance as a deflocculent. Alizarine and hexamethylene- 
tetramine gave only a trace of effect on the ball clay used. 

A comparison of Figs. 1, 2, and 3 will show that English china clay is 
the easiest of all to peptize while Georgia kaolin is the most difficult. Ten- 
nessee ball clay No. 5 is intermediate between the two. 

Continued addition of reagent to Georgia kaolin seems to bring about 
flocculation, as is indicated by the upward trend of the curves at higher 
concentrations of the bases. Piperidine, in Fig. 2, also shows this effect. 
It will be observed in Fig. 1 that the curves do not turn up on the side of 
high concentration of electrolytes. This, however, does not indicate that 
there is no flocculation here, for it must be remembered that the addition 
of ions possessing charges opposite to that of the charged colloid causes 
them either to precipitate or to coagulate. This condition is known to be 
true, since an atom in a surface has an unsatisfied chemical affinity reach- 
ing out into space for a distance comparable to an atomic diameter at 
least. This attraction may bring about condensation of molecules on the 
surface. In a dispersed solid, such as the solid phase of a suspensoid, very 
large surface per unit weight of substance is exposed to the surrounding 
liquid. Hence, one would expect suspensoids to exhibit adsorptive power 
to an increased extent. 

Experiments show that clay particles travel toward the positive elec- 
trode and are negatively charged. When free ions are adsorbed by the 
suspended particles, the particles will behave to some extent like free ions. 
Hydroxyl ions would then raise the migration velocity of a negatively- 
charged clay particle toward a positively-charged particle, thus giving 
greater energy of impact with consequent greater rebound and producing 
the Brownian movement. With an increase in concentration of electro- 
lyte we get an increase in the amount adsorbed until the total net charge 
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on the colloid is zero, at which point precipitation or coagulation starts. 
The minimum viscosities here shown do not mean that all slips having this 


minimum viscosity are similar in properties. 


In fact, it seems that vis- 


cosity measurements by the use of a flow viscosimeter are good only be- 
tween two ultimate values, the maximum and the minimum that can be 


registered by the flowmeter. 


That viscosity does cease to function as an 


indicator of slip condition when the suspension is either very stiff or very 


S 
| | RI & 
| rip +} + S a 
| | Sasa | | [| 
| } | 
| + > T 
| 
at 
| 
8 
| & | 
QRS 
+ + $—$—$$ + +-S + + 
| 
| 


144 PARMELEE AND HARMAN 


fluid is shown by the fact that surface tension is not constant in the range 
of constant viscosity. After slips reach a certain minimum viscosity, 
we can notice considerable change in the physical constitution of the slip, 
but this change is not necessarily indicated to a noticeable extent by the 
rate of flow. Unless the viscosimeter has quite a large opening, slips with 
densities of 1.8 or above will not flow through it. At these extreme points 
surface tension will indicate changes in the slip that are not apparent from 
viscosity data. These values are particularly valuable for very thick 
slips. Surface tension measurements, however, will not indicate a mini- 
mum state of dispersion and neither will data from one slip apply to an 
entirely different mix. It is quite likely that a set of standard values could 
be set up for any one slip, which could be used to advantage for slip control. 

Reference to Figs. 4, 5, and 6 will indicate the quantities of electrolytes 
necessary for deflocculation and the minimum attainable water content 
foraslip. The fact that the different clays react differently in this respect 
is to be expected and requires no discussion. It should be noted, however, 
that there is little difference in the ultimate densities of slips. The follow- 
ing reagents were tried without success: phenolhydrazine, fuchsine, di- 
anisidine, levulose, diphenylamine, ammonium molybdate with ammo- 
nium hydroxide, and urea. 


IV. The Effect of Organic Electrolytes on Molding Plaster 
(A) Method of Investigation 


The following discussion deals with the effects of ethylamine, tetra- 
methylammoniumhydroxide, piperidine, water and sodium carbonate, and 
sodium silicate on the transverse strength of molding plaster. 

Plaster was mixed in the proportion of 45 pounds of water to 55 pounds 
of plaster. Each batch was blended twelve minutes. The plaster was 
poured into a mold which formed fifty bars one inch square in cross- 
section and six inches long. This process was repeated three times 
giving 150 bars. Strength tests were made on each set, so that no dis- 
crepancy entered at this point. These bars were dried at room 
temperature. 

Five different slips were made from -Tennessee ball clay No. 5. One 
slip was free of electrolytes; the other four each contained one of the above- 
mentioned electrolytes. The plaster bars were then alternately soaked 
and dried in these slips. After each soaking period of three hours, they 
were dried in an automatically controlled, electrically heated drier at 65°C. 
Fifteen bars were used to establish each point shown in Fig. 7. The bars 
were broken on an Olsen cross-breaking machine at intervals of time 
designated on the graph in Fig. 7. 
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(B) Results and Conclusions 


Reference to Fig. 7 will show readily that the rate of loss of transverse 
strength of plaster is much faster in the presence of sodium salts than in 
the presence of organic material. The curve representing the loss of 
strength of plaster in the presence of water alone decreases at a greater 
rate than the curves for piperidine or ethylamine. This seems to be highly 
plausible but in view of the small number of tests made and the fact that 
plaster is susceptible to great fluctua- 
tions of tensile strength with mixing — 
and molding conditions, one would 
not be surprised if these values might 
be subject to considerable experimen- 
talerror. There is no doubt, however, 
that these compounds do tend to de- 
crease the strength of plaster to a lesser 
degree than do the sodium compounds. 


Modulus of rupture in Ib. per sq.in 


The case of tetramethylammonium- 340 | 
hydroxide is of especial interest. This | and Sodium Carbonate 
compound is ionic and is capable of 4 
Number of three hour soakings 


reacting with inorganic compounds, 
and consequently should tend to help 
disintegrate plaster. 

In casting slips made by using these various electrolytes, sodium carbon- 
ate and sodium silicate are the only ones giving evidence of the scumming 
mentioned in the introduction. 


Fic. 7.—The effect of electrolytes on 
the strength of plaster. 


(C) Summary and General Conclusions 


Piperidine, ethylamine, and tetramethylammoniumhydroxide produce 
satisfactory results as to deflocculation of clay. Piperidine seems to be 
the most powerful, mol for mol. It is interesting to note, however, that 
ethylamine will cause the greatest reduction in water content necessary to 
make a slip. This is shown below: 


Tennessee Ball Clay No. 5 


Ethylamine 40 g. H,0, 60 g. clay 
Piperidine 45 g. HO, 55 g. clay 
Tetramethylammoniumhydroxide 50 g. H.O, 50 g. clay 


Here we have three distinct types of compounds: 

HH 

H—C—C—N—H Ethylamine 
| \ 


| | \ 
H H H 


- 
4 
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| 
H.—C C—H, 
Piperidine 
H,—C C—H, 
H 
CH;NCH; Tetramethylammoniumhydroxide 
CH; 


A consideration of these formulas indicates that tetramethylammonium- 
hydroxide should give the same results as sodium hydroxide, since they are 
both strong bases and almost 100% ionized. There seem to be only two 
solutions to this question. The character of the positive ion may be such 
that solation cannot be carried to such an extent as it can when the sodium 

CH; 
is used. This explanation may be due to the fact that the CH; N CH; 

CH; 
is so large that its migration through the suspension is retarded to such 
an extent that the dynamic effect of the ions on the colioid is reduced. If 
peptization depends upon the adsorption of positive ions by the clay, 
then the reduced activity of the tetramethylammoniumhydroxide can be 
explained on the basis that the tetramethyl ion is so large that the clay 
particles when covered with them are not charged as highly as when 
covered by the smaller sodium ions. The other explanation is based on 
the fact that tetramethylammoniumhydroxide is very active and attacks 
glass readily. There may have been enough reaction of this sort to 
reduce appreciably the concentration of the standard solution used. 

Piperidine does not ionize but reacts with water, splitting the hydrogen 
from the nitrogen of the piperidine molecule and producing the OH ion. 
The remainder of the piperidine has one excess negative charge that 
would probably be satisfied by adsorbing the hydrogen that was set free on 
the production of the OH from piperidine. Thus we have a condition 
with maximum OH ions and minimum positive ions. 

The method of ammonium hydroxide ionization is clear. Ethylamine 
acts in a similar manner but to a much greater extent. The reason for 
this is that the ethyl group exerts a great force on the nitrogen and the 
electrons holding the hydrogen are pulled in close to the nitrogen. This 
leaves the hydrogen atomis very easy to detach from the nitrogen. 

Organic electrolytes such as described above, weaken molds no more 
than ordinary water; in fact, they appear to strengthen them somewhat, 
while sodium electrolytes weaken molds. The scumming of molds and 
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ware due to the added electrolytes can be eliminated by the use of organic 
electrolytes. 

The untreated plaster of Paris bars, when broken, always failed with a 
fracture such as shown in Fig.8. The significance of this is that the plaster 
had sufficient elas- 
ticity to bend some- 
what while breaking. 
The top part of the 
fracture is nearly 
vertical showing that 
the specimen failed 
in direct tension. As 
deformation ensued, 
the fracture curved, 
showing that the bar 
broke in tension on 
fibers below the 
neutral axis as it bent. After bars had been treated with electrolyte 
they broke with a straight fracture showing sudden failure. This indicates 
a low modulus of elasticity and is probably due to the fact that the 
compressive strength is much lowered. When the compressive strength 
is higher than the tensile, as in the case described above, the specimen 
will fail in tension on the fibers in tension, but fibers in compression will 
hold and give a delayed break and hence a curved fracture. 


Fic. 8.—Type of failure of untreated plaster bars. 


CONSTRUCTION OF REFRIGERATOR LININGS'! 


By C. H. 


ABSTRACT 


During cooling, compression tests were built up in the enamel coating while the iron 
itself was under tensile strain. The compression forces from the three sides met at 
right angles at the corners of the linings and caused chipping. Mechanically reénforcing 
these corners helped little. By notching the flanges, welding in small fillet, and welding 
an angle strip underneath the flange at the corner, the forces at work were reduced 
enough to overcome the chipping. 


I. Introduction 


The porcelain enameling of large pieces presents problems not found with 
small ware. This paper deals with some of the difficulties involved in 
the manufacture of large refrigerator linings, some experiments performed, 
and the results obtained. 

As the size of one-piece refrigerator linings began to increase the troubles 
did likewise. There was an epidemic of spontaneous chipping in the inside 
corners. Small pieces of enamel, about the size of a finger tip, would 
spontaneously flake out of the corner of the linings as soon as they cooled 
enough to be handled. 

The chipping was not due to any blow or rough handling. The flaking 
would take place while allowing the chambers to remain on the furnace 
fork. It was decided that the enamel was not at fault, because it was work- 
ing to perfection on smaller linings. The problem seemed to be chiefly 
one of construction and the following tests were made. 


II. Investigation 


A series of chambers were made up with different styles of flanges and 
corners, all with the intent of mechanically reénforcing the weak spot. The 
results showed that the most success was obtained with the arrangements 
that lessened the effectiveness of the forces at work on the corner, and not 
with the mechanical reénforcements. 

The different constructions tried in the first experiments were four in 
number and are illustrated in Fig. 1A, B, C, and D. 

Under A, the style of flange is shown that is typical of the old Leonard 
construction. Here rather than make the flange even all around, the bot- 
tom is extended and reénforced by two small plates as shown by a in Fig. 
1A. This type of construction was uncertain, but since it seemed to help 
on the models on which it was used it was given a trial. 

Under B (Fig. 1), the ordinary simple corner is shown, but with a small 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrIETy, Toronto, Ont., 
February, 1930. (Enamel Division). 
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angle strip of iron under the corner. 


ing. 


This corner is filleted in by gas weld- 


C (Fig. 1) is the simple flange with small sections cut out near 


the vulnerable corner. 

D (Fig. 1) is another 
old Leonard construc- 
tion with a narrow 
auxiliary flange dropped 
from the outside of the 
main flange. 


III. Discussion 


Before going 
into the re- 
sults of the 
experiments, some of 
the physical properties 
of enamel should be 
discussed. The coeffi- 


(1) The 
Enamel 


L- 


/ 


| | 

fi 

A 

Extended Lip Reenforcernent on outside of flange 

‘7 Piece cut out Filleted comer with 
f of flange | angle iron under flange 
B 


Fic. 1. 


cient of expansion of porcelain enamel is somewhat less than that of 


iron. 


length per degree change in temperature than will the iron. 


That means that the enamel will expand or shrink less per unit 


There are no 


forces set up in the enameled piece during heating up as the enamel 
merely fuses to an even viscous glass. On cooling, however, the iron 


ur, 
| / 

4 
| 
/ \ 

y Y \ 

FIG. 2. 


shrinks more than the porcelain coating and 
leaves the piece with a compression stress in 
the porcelain and a tensile stress in the iron. 
On light gage ware the compression stress in 
the porcelain is sometimes great enough to 
stretch or ‘‘draw’’ the sheet of iron to a greater 
dimension causing the piece to warp or “‘belly.” 

In our special cases with large chambers, 
the stress was great enough to flick out small 
chips. In any given side of the chamber the 
forces start at the center and radiate toward 
the edges (see Figs. 2 and 3). These forces 
build up as they get farther from the center, 
and exert their whole force at the edge. If this 
edge is just at a ‘‘break,’’ that is, at any of the 


inside bottom or side edges, then no chipping will occur as the porcelain on 
the adjacent sides is holding the porcelain in place on the side being con- 
sidered (see Fig. 4, points E, F, and G.) But at the outside corners there is 
nothing to counteract these forces as there is in the inside corners and edges. 
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Sometimes this stress exceeds the strength of the porcelain and a piece is 
popped out. This compression force and “‘flicking out’’ is analogous to 
pressing the two index fingers together and their “flicking out.’’ No chip- 

ping or popping-out takes place at the inside 


i FF a corners because the forces are acting against 
adit the steel (Fig. 4, point D). 
oa A oA On the outside corner one side is open with 


aa 4 lL, lL, nothing to back up the stress, and it is here 
that the chipping occurs. 


ie eee, ‘J The forces along the flange and side A and 
<< { > along the flange and side B (Fig. 4) are then 
| considered. This is visualized better by hold- 


—~—+ | oe ing the hands palms down and pressing the two 

index fingers together at right angles, but 

Forces of figure I rather lightly. A force is imagined coming 
resolved into right from below and pushing up, just where the 
angle components two fingers are touching. It does not take 
much to shoot both fingers in the air. This 
occurred at the outside corner and this third 
force is represented by C. It happened that the chip was usually out of 
the top of the flange, which seems to substantiate the theory of the three 
forces acting at one point, namely, the point K, where the chipping took 
place. That the forces build up and are greater over a greater length, 
explains somewhat why a similarly 
shaped box of smaller dimension 
would not chip at the corners nearly 
as much. 


Fic, 3. 


Referring to the 
original experi- 
ments, only fair success was obtained 
with those (under A) made with the 
extended lip. This type of lip flange 
has the effect of diverting the three 
forces from acting at one point to act- 
ing over a line or “battle front’’ about 
one inch long, namely, from the original point of the corner to the edge of 
the extended lip. In the case of the three forces as represented in Fig. 4, 
there was nothing to counteract force C, but in the case of the extended 
lip the forces of the extra inch of porcelain push back against C and 
lessen, its effectiveness. 

In case B where the angle strip was welded under the flange and the 
corners filleted, better luck was obtained. One theory is that again the 
three forces are diverted so that they do not meet at a point but act 


(2) Construction 


3 


wr 
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tangentially instead. Another theory is that of thermal lag. Imagine 
a chamber cooling from a red hot condition. The thin sides will cool first 
and the thick welded fillet last. As the sides cool the compression forces 
are set up in the enamel. These forces are transmitted in all directions 
and increase toward the edges. These forces, however, do not act on firm 
rigid porcelain at the corners, because the corners have not yet cooled due 
to the extra metal present. Instead they act on soft, plastic pliable glass. 
Then when this corner cools and the porcelain becomes firm, it does not 
have to withstand the same force as does a corner without a fillet because 
a part of this force was taken up while the porcelain was still soft. This 
angle strip causes a thermal lag similar to the filleted weld. 

Some discussion arose as to whether this strip should be flush against 
the side of the chamber or removed a little. If the thermal lag theory is 
correct, this angle strip should be tight against the box so as to hold the 
heat at that point. Theoretically, some of the compression strains (A 
and B, Fig. 4) are taken up at the ends of these strips, but the effect is only 
slight. Along with this thermal-lag theory must be considered the firing 
range of the enamel, especially the ground coat. The heavy filleted corner 
lags behind in the heating up, just as it does in the cooling. Hence the 
ground coat must have wide enough firing range so that it will not overfire 
on the easily heated sides, or underfire on the difficultly heated fillet. The 
firing range or range of maturing temperature of the ground coat, therefore 
determines the size of the fillets. 

In case C, where a section of the flange was notched away, not much suc- 
cess was had. Most of the chambers were not rejected for broken corners 
but because of hairlining near the corners of the gap section of the flange. 
This method lessens the effectiveness of the forces A and B in Fig. 4. 
Rather than have them act at the corner K they are partly taken up at the 
gap and act at the corners of the cut-out, more so at the corner away from 
the corner of the box than at the other closer in. The angle strip under 
the flange at the corner, no doubt, helped with its physical reénforcement 
and its thermal lag. Contrary to what was expected, there was little warp- 
ing due to weakening of the flange. 

It was suggested, since the hairlining occurred at the corners of the 
gap, to avoid the corners and to make the gap circular or “half-moon”’ 
shaped. This was carried out by making 19 large chambers with oval gaps, 
5 inches long and */. inch in maximum depth. Of the 19 chambers in the 
lot, 18 passed inspection on the first run. The rejected chamber had a 
few scale marks and was returned for recoating. This is a good record for 
this type of flange. Here again where forces were working at one point, 
they were diverted so as to act tangentially. It can be seen that the gap 
is most effective when near the corner it is supposed to protect. It should 
also be borne in mind that if the gap is too close to the corner, the corner 
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may be weakened too much. Several small slots were sawed in the flange, 
theoretically producing the same effect as the notch, but did not give much 
success. Since the notch worked we were not interested in repeating the 
experiment. 

In case D, all chambers were a total loss without any hope of salvaging, 
because of broken corners. The only 
effect this extra ‘“‘turned-down’”’ flange 
had was a mechanical reénforcement. 
This flange is not placed in nearly as 
vital a position as is the angle strip 
welded underneath, which acts directly 
over the area that is vulnerable to 
chipping. 

Another type of construction that 
could be used in the top of the box is 
to turn the flange down as shown in 
Fig. 5. This would make the two top 
corners inside corners. This could not 
be used in the bottom, because it would 
interfere with the cleaning after the 
refrigerator is assembled and in use. 

Top flange turned All Leonard models have a roll as 
down rather than up. shown in Fig. 6. This is a heritage 
from the days of John Bardush. The 
roll lessens the effectiveness of the C 
of Fig. 4. A railroad switch engine pushing a column of cars experi- 
ences a greater resistance when the cars turn 
from a straight track to a curving side track. [ a 


Fic. 5. 


IV. Results 


By picking out the good points of the 
experiment, that is, a roll just in front of the 
flange, a half-moon notch in the flange on both 


sides of the corner, a filleted corner, and an q E 

angle strip underneath the flange, better suc- 4 

cess was obtained. There have been times when Section view 

a 12-hour shift on three furnaces turned out showing ro// y 
600 chambers without a single rejected piece. Fic. 6. 


The tricks worked out so well on large 
chambers that they were also applied on the smaller sizes. They were 
not exactly needed but they helped the smaller chamber also, thereby 
giving a better inspection report. 

It was once thought that the fillet was costing too much for the benefit 
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derived and it was omitted from the large chambers. As a result the 
corners chipped. The fillets were again used and the chipping disappeared. 
All this tinkering was done to gain a few slight advantages, the sum of 
which was great enough to overcome the difficulty. Since these experi- 
ments were performed, the coefficient of expansion of the enamels has been 
increased. This lessened all the stresses discussed. 
LEONARD DIVISION 


KELVINATOR CORPORATION 
Rapips, MIcH. 


SUGGESTED RELATIONS OF SODIUM SILICATE, ADHESION 
TENSION, AND ANGLE OF CONTACT TO LIQUID ABSORPTION 
IN CLAYS! 


By Georce I. 


ABSTRACT 


This is a report of progress of an investigation concerning the effect of electrolytes 
on the liquid absorption of clays tempered to maximum plasticity. Data curves are 
presented to show that sodium silicates do have an influence on absorption when the 
silicates are added to the tempering water. The observed results are explained on the 
basis that the sodium silicate reduces the angle of contact and increases the adhesion 
tension of the clay-water system. The results of this paper are suggestive of a possible 
extension of this principle to explain, at least in part, some of the phenomena of de- 
flocculation and plasticity. 


I. Introduction 


Investigations of the effect of electrolytes on the liquid absorption of 
clays tempered to plastic masses have been somewhat neglected. Accurate 
quantitative data on this subject are lacking for the most part. The pos- 
sible value of a study of this phase of ceramics seems important. Liquid 
absorption is directly related to the problems of drying and cracking. In- 
directly, liquid absorption is closely related to questions of plasticity, ten- 
sile strength, and deflocculation. 

In a recent paper, Bartell and Greager* have pointed out the existence 
of a simple linear relationship between liquid absorption and adhesion ten- 
sion for all those systems in which the liquid forms a zero angle of contact 
with the solid. ‘The liquid absorption is the least for those liquids which 
show the highest adhesion against the solid.” In this statement is a sug- 
gestion worthy of consideration by all clay investigators. The reduction 
of the viscosity of a clay slip by the use of electrolytes is a phenomenon 
familiar to all clay workers. Electrolytes are often used to so thin a plastic 
mass as to allow the clay to be pumped through pipes. How often have 
we wondered as to the physical changes effected by the electrolytes that 
produced these results? In the above statement is a possible explanation 
of such effects. 

As a means of finding such a possible relationship between adhesion ten- 
sion and phenomena produced by the use of electrolytes in clay—water mix- 
tures, an investigation was begun by the writer to study the effect of elec- 
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trolytes upon the liquid absorption of clay tempered to a plastic mass. 
This paper presents some data regarding the effect of four sodium silicates 
upon the liquid absorption of four clays, and on the basis of such data, 
suggests an explanation of these effects. 


II. Materials and Procedure 


The data in this paper were obtained with the use of four clays, viz., 
Kentucky ball clay, two Indiana underclays, and an Indiana shale. Four 
commercial varieties of sodium silicates were used as electrolytes. The 
latter were furnished through the courtesy of the Philadelphia Quartz 


Company. 
The two underclays used in this study are of the plastic 
(t) The Crags variety and occur in association with the coal beds of 
Indiana. The alumina content of the underclays is fairly high, being 
about 25%; the silica content averages close to 60%; and the percentages 
of fluxes are low, ranging between 4 and 6%. The shale used is also a 
plastic variety whose refractoriness is very low due to an excessive lime 
content. This shale was chosen purposely to determine the effect of lime 
on the action of the electrolytes. The Kentucky ball clay is a commercial 
variety concerning which no exact data regarding its composition are avail- 
able. 
(2) The Silicates The Sour brands of sodium silicate, “0,” wt Andes Ag 
and “‘Star’’ are varieties adapted to ceramic purposes. 
The “O” brand silicate has an approximate composition of 9.3% Na,O 
and 30.3% SiOs.* Its specific gravity is 42.5° Bé. The “‘N”’ brand silicate 
is weakly alkaline with a composition of 8.9% Na,O and 29.0% SiO, and 
specific gravity of 41° Bé. The “S” brand silicate is less alkaline than any 
of the other brands used. Its composition is 24.7% Na,O and 6.4% SiOz, 
with a concentration of 33.5° Bé. The “Star’’ brand silicate is the most 
strongly alkaline of the four brands, having a composition of 10.5% Na:O 
and 26.7% SiO, and a concentration of 69° Bé. The alkali ratios are as 
follows: .“‘S” = 1:3.86; “N” = 1:3.25; “O” = 1:3.25; “Star” = 1:2.54. 
The determination of the liquid absorption data of this 


(3) Procedure paper was carried out as follows: 


Ten grams of clay, sifted through an 80-mesh screen, were placed in a 
small evaporating dish, and the tempering solution added slowly from a 
burette. As the liquid drops fell into the clay, the two were mixed with 
the aid of a spatula. This tempering was continued until the clay was in 
a condition of minimum plasticity, 7.c., wetted but crumbly. The addition 
of a drop or two of liquid at this point, however, was sufficient to bring 
about maximum plasticity. To insure as high a degree of accuracy as 
possible and prevent excessive variation in the degree of plasticity, a self- 


4 Analyses obtained through the courtesy of the Philadelphia Quartz Co. 
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registering machine of the weighted plunger type was constructed to 
measure the deformation of moist clay balls. Each clay was brought to 
maximum plasticity in the mixing dish, and then checked for degree of 
plasticity on this machine by rolling the clay into a small ball and sub- 


jecting the ball to deformation. 


When the clay had been brought to the required degree of plasticity, 
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ABSORPTION IN CC PER 100 GRAMS CLAY 
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Fic. 1.—(A) Kentucky ball clay; (B) Indiana under- 

clay, No. 1; (C) Indiana shale (high calcium oxide con- 
tent); (D) Indiana underclay, No. 2. 


the reading of the 
burette was taken for 
the end-point of the 
determination. Three 
determinations were 
made for each solution 
of sodium silicate and 
water, and the average 
of these end-points 
taken as the liquid ab- 
sorption factor for a 
solution of that con- 
centration. The liquid 
absorption factor is ex- 
pressed as the volume 
of liquid (in cc.) re- 
quired to bring 100 
grams of the clay to 
maximum plasticity. 
Control determinations 
were also made of each 
clay to determine the 
liquid absorption factor 
of water containing no 
silicates. The sodium 
silicate-water solutions 
were made by mixing 
the calculated weights 
of sodium silicate into 
500 cc. of water. By 
using a large amount 
of water, it was possible 
to use larger weights of 
silicates, thus insuring 
greater accuracy in the 
strength of the solu- 
tions. The concentra- 
tion is then expressed 
as the percentage of 
sodium silicate in 100 
cc. of water. The 
amounts of silicates 


used per 100 cc. of water ranged from 0.005 gram to 0.5 gram. This 
range of additions was established after preliminary experiments had 
shown this range to cover the point of minimum liquid absorption. 
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Ill. Results 


Figure 1A, B, C, and D shows graphically the effect of the various sodium 
silicates on the liquid absorption of the four clays. The curves shown in 
the figures are obtained by plotting the liquid absorption factor per 100 
grams of clay against the concentration percentages of the solutions of 
water and sodium silicate. 

The small amounts of sodium silicate required to obtain maximum wet- 
ting effect is perhaps the most extraordinary result revealed by the curves. 
For instance, in Fig. 1A, using the ball clay, “‘S’’ brand silicate is shown as 
giving the minimum liquid absorption by the use of a solution containing 
0.002% of sodium silicate. In this case, 30.8 cc. of this solution gives the 
maximum wetting effect, whereas 34.0 cc. were required for an equal effect 
when water alone was used for tempering. This reduction in liquid absorp- 
tion amounts to 9.4%. 


In Figs. 1A, B, and D, in which the Indiana underclays and Kentucky 
ball clay were the absorbing media, the general trend of the absorp ion 
curves is fairly uniform in their representation of the influence of the sodium 
silicates. Each silicate tends to decrease the liquid absorption as the 
strength of solutions increase until an optimum concentration is reached. 
From this point of optimum concentration on, as the solutions continue 
to increase in strength, there is a general increase in the amount of liquid 
absorbed. Reductions in liquid absorption at the points of optimum con- 
centration range as high as 12% in comparison with the use of water 
alone. 

For the most part, the influence of electrolytes on the absorption of tem- 
pering liquids is well defined by a sharp, definite minimum for each silicate- 
water solution. These points of minimum absorption, as study of the 
curves will reveal, are not equal in their reducing effect, but on the con- 
trary, each clay seems to be more strongly affected by one certain silicate 
than by any of the other three. For example, in Fig. 1B, the underclay 
shows less absorption of a solution containing 0.012% of “‘N”’ brand silicate 
than of any of the other solutions. The wetting effect of ‘““N,” therefore, 
is greater than that of “S’ “‘O,” and “Star” brands. 

The effect of lime excess in clay toward neutralizing the influence of 
electrolytes in clay suspensions has long been observed by clay workers. 
This negative effect of lime is clearly demonstrated in Fig. 1C, in which a 
shale of high lime content was used. With the exception of “S” brand, 
all of the liquid absorption values are greater than or equal to the liquid 
absorption value of water. In the case of ‘‘S,” there is a distinct decrease 
in the absorption value at 0.001% and 0.002% solutions, but at 0.004% 
solution the absorption increases to a value equal to water and then the 
curve straightens out along this value. 
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IV. Discussion of Results 
Although the above data are only preliminary to a more 
complete investigation of the effect of electrolytes on 
liquid absorption, the results are suggestive of certain 
conclusions. Briefly stated the actual results are as follows: 


(1) Summary 
of Results 


(1) In clays free of excessive amounts of CaO and other fluxes, the 
addition of small amounts of sodium silicates to the tempering water will 
cause a definite decrease in the amount of liquid absorbed as compared 
with the liquid absorption value of pure water. 

(2) The decrease in liquid absorption continues as the concentration 
of the silicate-water solution increases until an optimum concentration 
is reached; beyond this point of optimum concentration the liquid ab- 
sorption values increase with the increase of silicate content of the temper- 
ing solution. 

(3) If CaO or other fluxes are present in excessive amounts in the clay, 
the liquid absorption values of the silicate-water solutions will be equal 
to or greater than the absorption value of water alone. 

(4) There is, apparently, a specific type of silicate for each clay, the 
use of which silicate will give the maximum wetting effect for a minimum 
amount of liquid absorption. 

(5) The percentage of sodium silicate required to obtain maximum 
reduction of absorption in plastic masses is considerably less than the 
percentage usually required for maximum deflocculation of clay slips. 

It is only natural that the above results should raise questions as to the 
cause of the observed decreases in liquid absorption. Any theory that 
will adequately explain the above observed results is certainly worthy of 
consideration. The writer is inclined to believe that such a theory can 
be based upon the work of Bartell and Greager, referred to in the earlier 
part of this paper. Without going into an extended review of their work 
on the relation of adhesion tension to liquid absorption, they have shown 
that there are certain fundamental relationships existing in a two-phase 
solid—liquid system, such as clay and water. 

Briefly, these fundamental relationships are as 
follows: (1) the greater the angle of contact, 
the greater the amount of air entrapped, and 
accordingly a lesser amount of liquid held within 
the powder; (2) a finite contact angle formed against a solid by the liquid 
allows the interface to advance only to the position where the configura- 
tion of the solid particles forces it to meet the solid with the equilibrium 
contact angle; (3) a zero contact angle allows the interface to advance 
toward the void or pocket formed by the spherical particles, this advance 
‘of the interface depending upon the contact angle of the entrapped air 
and liquid; (4) the greater the adhesion tension of the liquid against the 
solid, the greater is the tendency of the particles to be drawn together, 
and the closer together the particles, the smaller the amount of liquid 


(2) Adhesion Tension 
in a Solid—Liquid 
System 


RELATION OF SODIUM SILICATE TO LIQUID ABSORPTION IN CLAYS 159 


necessary to wet the particles, 7.e., a smaller amount of liquid is held by 
the solid as the adhesion tension increases, since this tends to displace the 
entrapped air. 

With this conception of liquid absorption by a 
solid, it is easy to see that the conditions neces- 
sary for minimum absorption by a clay are zero 
contact angle between the clay particles and 
the tempering liquid, and high adhesion ten- 
sion between particles; for maximum absorp- 
tion, an intermediate contact angle and low 
adhesion tension. Assuming that water forms 
such an intermediate contact angle with clay 
and that the adhesion tension of such a 
system is low, the above principles are readily 
applicable to an explanation of liquid absorp- 
tion by clays. This application of the effect -.' 
of adhesion tension on absorption is not new. 
Cameron and Lineberry® expressed such an 
idea in regard to the relation of specific 
gravity to moisture content of clay, but did 
not consider the influence of electrolytes on 
absorption. Considering, therefore, that the 
absorption value of clay and water is repre- 
sented by a condition of low adhesion tension and intermediate contact 
angle, any factor tending to reduce this contact angle and increase the 
adhesion tension of the system will result in 
decreased absorption. This factor is believed to 
be sodium silicate. (See Fig. 2.) 

Vail® points out the fact that sodium silicate 
solutions reduce the contact angle between liquids 
and siliceous minerals to zero. Consequently, 
there remains to be explained only the increase 
of adhesion tension by the sodium silicate. This 

Fic. 3—Minimum increase of adhesion is probably due to selective 
absorption is dependent adsorption by the clay particles. We have reason 
upon zero contact angle to believe that the clay particles, because of their 
and increased adhesion > eater preference for sodium silicate than for water, 
tension. 

adsorb on their surfaces a monomolecular film of 
that salt. Since the nature of the clay particles is then changed toward 
that of the adsorbed salt, water, having a greater preference for sodium 


(3) Suggested Relation 
of Adhesion Tension to 
Data Curves 


wateriace wil! 


Fic. 2.— Reduction of con 
tact angle decreases amount 
of entrapped air. 


5 F. K. Cameron and R. A. Lineberry, Specific Gravity and Moisture Content. 
Colloid Annual, No. 7. 
6 James G. Vail, ‘Soluble Silicates in Industry,’’ Chem. Mon., No. 46, p. 312 (1928). 
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silicate than for the siliceous mineral itself, wets the particles more 
thoroughly with a resultant increase in adhesion tension. The result of 
the combination of these two factors, increased adhesion tension and zero 
contact angle, is self-evident (see Fig. 3). The liquid between particles is 
allowed to advance toward the voids, displacing part of the entrapped air, 
and the particles are drawn closer together; the result of these actions is 
physically exhibited by decreased liquid absorption, although the wetting 
effect remains equal to or even greater than by water alone (Fig. 2). 
These are the conditions that are believed to exist at the points of mini- 
mum absorption on the curves. 

The neutralizing effect of CaO, as shown in Fig. 1C, may also be explained 
by selective adsorption. By assuming that the clay particles have ad- 
sorbed in nature a film of the calcium oxide and that the sodium silicate 
has less preference for this oxide than does water, the sodium silicate will 
not be adsorbed and no increase in adhesion tension will obtain. A second 
possible explanation of the neutralizing effect of calcium oxide is that the 
calcium reacts chemically with the silicate of the sodium silicate to form 
calcium silicate and thus prevents adsorption of sodium silicate by the 
clay particles. 

There remains one phase of the data curves to be explained by this theory, 

namely that portion beyond the optimum concentration points where there 
is an observed increase in the absorption values. Beyond the points of 
optimum concentration, the adhesion tension between particles is thought 
to continue to increase until the particles are close together, so close, per- 
haps, that frictional factors become a part of the problem. The tendency 
of these tensely held particles is to coagulate into groups of particles. 
This assumption is founded on the observed character of the clay during 
the experiments. The clay becomes crumbly when mixed with solutions of 
greater strength than those of optimum concentration and an excess of 
solution is required to bring the clay to the correct degree of softness. 
Thus, we assume that the increase of liquid absorption beyond the point 
of optimum concentration is due to the excess of liquid that must be added 
to form films around these larger units composed of tensely-bound clay 
particles. 
Besides the data given in the curves above, the writer 
wishes to cite a fact or so that seems to lend additional 
support to the theory outlined above. If adhesion 
tension and contact angle are influenced by electrolytes 
as noted above, there would be a decrease in the percentage of voids in a 
plastic mass and a decrease in the thickness of liquid layers around the 
clay particles. These decreases should be revealed, respectively, by an 
increase in tensile strength and decrease in air shrinkage. Bleininger’ 
~ TAY, Bleininger, ‘‘Notes on Casting,’’ Trans. Amer. Ceram. Soc., 17, 334 (1915). 
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has shown that the addition of sodium silicate to clay does increase tensile 
strength. Brown and Howat* in their work on the washing of kaolins, 
showed that the Georgia clays had a reduced air shrinkage after being 
washed with NaOH. The effect of the NaOH in this latter case would be 
similar to that obtained with sodium silicate. 

Although the assertion may seem unwarranted when based upon the 
presentation of so small an amount of preliminary data, the writer is in- 
clined to believe that the above theory of liquid absorption in clays is a 
vital factor in the observed effect of electrolytes in flocculation and de- 
flocculation. A better conception of plasticity may also be obtained 
through consideration of the relations of adhesion tension and angle of 
contact to clay-water mixtures. The relationship of these factors to such 
phenomena as plasticity, deflocculation, and flocculation has not as yet 
been investigated by the writer. Future investigations are expected to 
be made along these lines as well as further study of liquid absorption and 
its relations to electrolytes, adhesion tension, and angle of contact. 


V. Conclusions 


In addition to the actual physical results observed in this investigation 
and summarized elsewhere in this paper, the writer wishes to state briefly 
the essential points of the explanation of liquid absorption outlined above. 
The data curves of this paper can be explained, apparently, by the fact 
that sodium silicate reduces the angle of contact within a liquid—solid 
system, such as clay and water, and that, due to an adsorbed film of the 
silicate, the adhesion tension between particles is increased. The combined 
effect of these actions is such as to cause either a decrease or increase in 
liquid absorption, depending upon the concentration of the solution of 
water and silicate and the nature of the clay. The presence of CaO or 
other fluxes in any quantity will prevent adsorption of the silicate by the 
clay particle or else will react chemically with the sodium silicate, and 
thus destroy the effect of the sodium silicate on liquid absorption. 

The relations of adhesion tension and contact angle as suggested by the 
observed results of this investigation may possibly be applied to the effect 
of electrolytes in flocculation and deflocculation and to plasticity. In the 
absence of data bearing upon such possible relations, these problems are 
left to future investigation. 


8 G. H. Brown and W. L. Howat, ‘“‘The Use of Deflocculating Agents in the Washing 
of Clays and the Effect of the Process on the Color,’’ Trans. Amer. Ceram. Soc., 17, 
86 (1915). 


THE DETERMINATION OF ZINC IN REFRACTORY BODIES AND 
SLAGS'! 


By Epwarp E. MARBAKER? 
ABSTRACT 


An earier published method for the determination of zinc in discarded retorts and 
other refractory bodies was found to be accurate but too tedious for commercial work. 
An effort was made to develop a shorter method. It was found that the ordinary am- 
monia—~ammonium chloride separation of iron from zinc is not accurate in the presence 
of relatively large amounts of alumina. A rapid method involving the separation of 
zine from iron and alumina under conditions involved in the analysis of refractory bodies 
was developed. The method consists in precipitating iron and zinc sulphides from an 
ammoniacal solution containing the three ions, in which the alumina is held in solution 
by the presence of citric acid. Methods for the determination of zinc are discussed and 
reasons given for the adoption of the gravimetric method involving the precipitation of 
zine sulphide from a faintly acid solution. 


I. Introduction 


The refractories used in the smelting of zinc ores take up varying amounts 
of zinc from the charges by virtue of the tendency of alumina to react with 
zinc oxide to form zinc spinel (Gahnite, ZnAl,O,) and by direct mechanical 
absorption due to the porosity of the body. The latter is indicated by the 
fact that part of the zinc sometimes appears in the metallic state. Since 
considerable amounts of zinc are involved in these processes and the re- 
torts which have failed in service are discarded as scrap, it is of economic 
interest to know definitely the amount of zinc which is thus lost. It is 
also necessary to determine the zinc absorbed as a measure of the value of 
the retorts themselves in the smelting operation. Obviously a very porous 
retort will bring about the loss of considerable amounts of zinc vapor either 
by absorption or by the actual escape of the vapor through the walls of 
the retort. In any case, a rapid and reliable method for the determination 
of zinc in such bodies is desirable. Since zinc is often found in the slags 
formed on the retorts and the slags are themselves silicate bodies, the 
method that is applicable to the analysis of the refractory body is also use- 
ful in the analysis of the slag. 

Refractory bodies are ordinarily analyzed for silica, alumina, ferric oxide, 
titania, lime, magnesia, and alkalis. The methods for this type of ultimate 
analysis have been well worked out and the American Society for Testing 

1 Received August 14, 1930. 

2 This communication is the result of an investigation started at Mellon Institute of 
Industrial Research during the author’s incumbency of the Heavy Chemical Fellowship, 
and completed later in the laboratory of Industrial Research and Engineering Company, 
Pittsburgh, Pa. 

The author wishes to express his thanks to his advisor, Dr. E. W. Tillotson, Assistant 
Director, Mellon Institute, for helpful advice and criticism during the progress of the in- 
vestigation. 
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Materials has adopted a standard procedure.’ It has been found, however, 
that when such bodies contain zinc, and it is desired to determine the 
amount, considerable difficulty is encountered. No standard method for 
this determination in refractory materials has been published, probably 
for the reason that it is not often called for. 

Chemically, the problem consists essentially of the separation of zinc from 
relatively large amounts of alumina and small amounts of iron. On the 
surface, it appears that this should not present any particular difficulty, 
but it was found that the separation of zinc from iron and alumina in the 
proportions that are present in refractory bodies is not at all in accord- 
ance with this idea. Only one method for the actual analysis of zinc-bear- 
ing refractories has been published,‘ and this involves the use of the basic 
acetate separation of the metals of the third and fourth groups. This 
method will give accurate results but it is time-consuming and it demands 
careful manipulation so that it is far from being suited to commercial 
operations. 

The literature contains many references to methods for this separation 
which have been successfully applied, but in every case it was found that 
the work had been carried out on substances which contained alumina 
in relatively small amounts. 

Another matter involved in the study of the problem is the selection 
of the most desirable method for the determination of the zinc after it has 
been isolated from the accompanying elements. The procedure most 
generally used is the titration of the zinc with standard potassium ferro- 
cyanide solution, but it is well known that this method is successful only 
when the conditions under which the titration is made can be carefully 
predetermined. The concentration of the zinc ions present must be known 
approximately, and this is practically impossible under such circumstances 
as are involved in a relatively complex analysis such as that of refractory 
bodies. 

Gravimetric methods are not generally looked upon favorably in the 
commercial laboratory because of the time necessary for carrying them 
out. Several of the better known methods of precipitation, however, 
such as by hydrogen sulphide under various conditions of acidity, by sodium 
carbonate, and by ammonium phosphate were tried. These methods have 
all been standardized, and since in the study of the problem under discus- 
sion none of them gave entirely satisfactory results, the actual separation 
of the zinc from the other elements was considered to be at fault and a new 
method was worked out which gave concordant results regardless of the 
methods used in the actual determination of the zinc. 

The work was carried out first in refractory bodies containing zinc, the 


3 A.S.T.M. Standards, pp. 154-60 (1927). 
4 Miihlhaeuser, Zeit. angew. Chem., 15, 1242 (1902). 
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concordance of the results being taken as the criterion of accuracy. Later 
it was partially repeated, using solutions containing known amounts of 
the ions in question, and thus the accuracy of the method was corroborated. 


Il. Experimental Work 
(A) The Method of Miihlhaeuser 


The first method tried was the elaborate procedure of Miihlhaeuser‘* 
which involves the well-known basic acetate separation of the metals of 
the third and fourth groups with final precipitation of the zinc as sulphide. 

The actual procedure was as follows: 


A half-gram sample of the material, ground to pass a 100-mesh screen, 
was fused with 8 grams of potassium pyrosulphate. The melt was taken 
up in water and a little sulphuric acid. The silica was filtered out, and 
washed with water containing hydrochloric acid, ignited, and weighed in 
a platinum crucible. The residue was moistened with sulphuric acid, 
all the acid expelled, and the residue weighed again. Hydrofluoric acid 
with a drop of sulphuric acid was added, and evaporated to dryness to 
drive off the silica. Since considerable residue remained, the hydro- 
fluoric acid treatment was repeated. After the second treatment the 
residue weighed more than 0.5 mg., so a second fusion with potassium 
pyrosulphate was necessary. The melt was taken up in water containing 
a little hydrochloric acid and filtered. The residue was weighed and 
treated with hydrofluoric acid. The loss in weight corresponding to the 
silica was added to the first silica result. There was a small residue after 
the second hydrofluoric acid treatment. 

The filtrate from the second fusion was added to that from the first 
and an excess of bromine added. The excess was driven off by heating 
on a steam bath. In the meantime, 5 ml. of strong ammonia and 25 ml. 
of water were carefully neutralized with acetic acid using phenolphthalein 
as an indicator. The oxidized solution was made very slightly ammoniacal 
and then a few drops of dilute hydrochloric acid were added. The am- 
monium acetate solution was added to the cold solution containing iron, 
alumina, and zinc, and the whole heated on the steam bath. A volumi- 
nous precipitate of the basic acetate of iron and alumina came down. 
This was filtered as rapidly as possible on two filters and washed twice 
with hot water. The filters were pierced and the contents washed into 
the original precipitation flask. The well-washed papers were placed 
in a platinum crucible and ignited, the residue then being added to the 
main portion of the precipitate. 

The small residue from the second pyrosulphate fusion was fused again 
and after the treatment with hydrofluoric acid showed the absence of 
silica. The fusion was taken up in water and a little hydrochloric acid 
and added to the main solution just before the basic acetate precipitation 
was made. 

The washed precipitate was dissolved in hydrochloric acid. A little 
ammonia was added and the solution heated until all the excess had been 
expelled. The precipitate was filtered through two filters as before and 
washed with hot water. The part of the precipitate sticking to the sides 
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of the flask was dissolved in a little hydrochloric acid and added to the 
solution to be precipitated. The filtrate was evaporated to about 200 ml. 

The filtrate from the iron and alumina was treated with a drop of strong 
ammonia, 15 ml. of acetic acid were added, and the whole heated to about 
90°. Hydrogen sulphide was passed in for about 30 minutes and then 
the precipitate was allowed to settle at the temperature of the steam bath. 

The precipitate of silica, iron, and alumina was ignited in a platinum 
crucible and weighed. It was then treated with hydrofluoric acid and 
the silicon fluoride vaporized. This loss represented the last of the silica 
and was added to the other two losses. The sum of these weights gave 
the total silica. The iron and alumina residue was fused with potassium 
pyrosulphate and the melt taken up with water and a little sulphuric 
acid. The solution was reduced with zinc and the iron was titrated with 
standard potassium permanganate solution. The difference between 
the weight of the iron and that of the combined iron and alumina gave 
the amount of alumina present. 

The zinc sulphide precipitate was filtered off, washed with hydrogen 
sulphide water containing 5 ml. of acetic acid to each 400 ml. of water, 
saturated with hydrogen sulphide, dissolved from the filter with dilute 
nitric acid, and evaporated to dryness. The insoluble residue here weighed 
very little and was therefore disregarded. The zinc nitrate residue was 
taken up with water and precipitated with sodium carbonate. The zinc 
carbonate was boiled until it became crystalline, filtered, washed with 
hot water, dissolved from the filter with warm nitric acid into a weighed 
porcelain crucible, evaporated to dryness, the zinc nitrate decomposed 
by heat, the residue ignited to zinc oxide, and weighed. 

The filtrate from the zinc sulphide was evaporated to dryness, taken 
up in water, made alkaline with ammonia, and ammonium sulphide 
solution was added. A black precipitate separated out. This was filtered 
out, dissolved in dilute hydrochloric acid, precipitated with ammonia, 
washed, ignited, and weighed, the weight being added to the original 
iron value. The filtrate from the iron was heated to drive off the am- 
monium sulphide, bromine was added to oxidize the residual sulphide, 
and after the solution had become colorless, the lime was precipitated 
as oxalate in the usual way and allowed to stand until it had completely 
settled. The precipitate was filtered out, washed, dissolved in hot dilute 
sulphuric acid, and titrated with standard potassium permanganate. 
The filtrate from the calcium oxalate was treated with ammonium phos- 
phate solution to precipitate the magnesium, and allowed to stand over 
night. The precipitate was so small that it did not seem worth while to 
determine it. The alkalis were not determined. 


The analysis as carried out seemed to be satisfactory and no question 
as to the accuracy was raised. There was, however, some doubt as to the 
value of fused potassium pyrosulphate as a solvent for the zinc-bearing 
material because of the difficulty in obtaining the silica in a pure state. 
Silica was found at three different times during the procedure, thus the 
separation cannot be considered clean cut. The iron determination is open 
to criticism because that element was found in the filtrate from the zinc. 
The lime and magnesia determinations offered no difficulty. 
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The three samples of retort bodies analyzed by this method showed the 
following results: 


TABLE I 
(1) (2) (3) 
41.88% 50.60% 57.12% 
Al,O; 23.06 22.86 26.66 
Fe,O3 2.40 2.82 3.50 
ZnO 30.30 22.37 11.04 
CaO 0.86 0.81 0.78 
Total 98.50 99.46 99.10 


The results of the first two analyses were arranged from fairly concordant 
check determinations, but the third analysis was not checked. The zinc 
results alone are of interest. 


TABLE II 
(1) (2) (3) 
ZnO 30.38% 22.54% 11.04% 
30.22 22.20 
Average 30.30 22.37 


In order to obtain these results it was necessary to purify the zinc pre- 
cipitates and it was found that part of the contamination was due to plati- 
num derived from the action of the potassium pyrosulphate on the crucible 
in which the fusion was made, and part to iron and alumina which were 
not completely removed by the basic acetate treatment. The reworking 
of the zinc precipitate required much time and, while the results justified 
the procedure, it was concluded that the method is not sufficiently rapid for 
commercial use. 


(B) The Ammonia-Ammonium Chloride Separation of Iron and Alumina 
from Zinc 


The Miihlhaeuser method was used later on six samples of retort body, 
but in this case the iron was determined by titration with standard potas- 
sium bichromate solution, and the zine by titration with standard potas- 
sium ferrocyanide solution. Little was known at the time of the probable 
zine content of the samples and the-results were considered accurate, al- 
though it was known that the zinc titration was carried out under unknown 
conditions, and for that reason might have been considered doubtful. That 
this point might be cleared up, check analyses were made on the same sam- 
ples. In this case a change was made in the method of separation and 
the determination of the zinc. It may be noted here that the only con- 
stituent of the material which it was desired to determine was the zinc, 
and therefore in this and in later work no attention was given to the actual 
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determination of the silica, alumina, or iron, although care was always 
taken to insure the complete separation of these constituents. 

In the course of this series of analyses the separation of the silica was 
brought about by fusion of the sample with sodium carbonate, and subse- 
quent treatment with hydrochloric acid, evaporation, baking, and taking 
up in hydrochloric acid, in accordance with the A.S.T.M. method for the 
determination of silica in clay. It was found that the method was ap- 
parently more clean cut and less time-consuming than the procedure ad- 
vocated by Miihlhaeuser. The iron and alumina were separated from the 
zine by treatment of the filtrate from the silica with ammonium chloride, 
with two reprecipitations, in the usual way. The zinc in the filtrate was 
titrated with standard potassium ferrocyanide solution. 

The bisulphate fusion recommended by Miihlhaeuser is less advantageous 
than the ordinary sodium carbonate fusion because of the fact that one 
fusion in the latter case is sufficient and the handling of the silica requires 
less care. There is also less danger of small amounts of silica following 
through the analysis. In point of time saved there is little choice because 
the complete settling of the silica in the one case takes about as long as the 
evaporation and baking process of the other. 

The results of this series of analyses were as follows: 


TABLE ITT 
Sample no. Wt. ZnO found Per cent ZnO found 
1 0.0177 3.74 
0.0250 5.00 
0.0262 5.24 
0.0187 3.74 
2 0.0565 11.30 
3 0.0579 11.58 
0.0592 11.84 
0.0604 12.08 
0.0566 11.32 
4 0.0641 12.82 
0.0593 11.86 
5 0.0688 13.76 
0.0661 13.22 
6 0.0621 12.42 
0.0771 15.42 
0.0588 11.76 


These results were disappointing, especially since the final titration 
could be made only after a long, time-consuming procedure had been 
carried out. 

In the course of this part of the work the ammonia and ammonium- 
chloride separation of the iron and alumina from the zinc, according to 
the method of Low,® was tried and the zinc determined subsequently by 


5 Low, Technical Methods of Ore Analysis, New York, Wiley, pp. 286-88 (1914). 
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precipitation as zinc ammonium phosphate from the neutral solution with 
a solution of microcosmic salt, and finally weighing as zinc pyrophosphate. 

The complete method used at this stage of the investigation was as 
follows: 


A half-gram sample of the 200-mesh material was weighed and fused in 
a platinum crucible with 5 grams of anhydrous sodium carbonate for about 
fifteen minutes. The melt was taken up in water, and, after disintegration 
was well advanced, 20 ml. of concentrated hydrochloric acid were care- 
fully added. The solution was found to be practically complete, only 
a small amount of silica probably being unaffected. The original sample 
was found to be completely decomposed, and in this respect the sodium 
carbonate fusion is superior to the potassium bisulphate fusion. The acid 
solution was evaporated to hard dryness, and from that point the method 
of Low® for the decomposition of zinc ores was followed. 

Thirty-five milliliters of a solution containing 200 grams of commercial 
ammonium chloride, 500 ml. of strong ammonia, and 750 ml. of water 
were added to the hard mass and heated to boiling. After the contents 
of the beaker or flask had been boiled for a minute or two the disintegra- 
tion of the residue was completed and then 10 ml. of bromine water were 
added and the boiling continued for a short time. The amount of bromine 
water to be added depends upon the manganese present, but the amount 
mentioned was found to be sufficient for the class of material in question. 
The hot solution was filtered through an 11 cm. paper into a 400 ml. 
beaker, and the precipitating flask was washed out with hot water. Any 
slight residue adhering to the walls was disregarded; a larger residue 
was treated with 2 ml. of concentrated hydrochloric acid until solution 
was complete, 5 ml. of strong ammonia were added without diluting the 
solution, and the small precipitate washed into the filter. The residue 
was washed on the filter ten times with nearly boiling ammonium chloride 
mixture made by dissolving 100 grams of ammonium chloride in water, 
adding 50 ml. of strong ammonia, and diluting to one liter. 

The filtrate was neutralized with hydrochloric acid and 1 ml. of 5% 
acetic acid was added. The solution was heated to about 70°, and then 
hydrogen sulphide in a fairly rapid stream was passed in for 30 minutes. 
The zinc sulphide came down in white, granular form, and when allowed 
to settle almost clear (about two hours) could be filtered easily on Whatman 
No. 42 paper. The precipitate was washed once or twice with water 
containing a little acetic acid. The filtrate was made ammoniacal and 
tested for zinc with hydrogen sulphide as a precaution. The zinc sulphide 
was dissolved off the filter with hot dilute hydrochloric acid and the paper 
washed free from acid. The zinc in the solution was then precipitated 
with microcosmic salt solution in the usual manner as zinc ammonium 
phosphate. This was filtered through a tared Gooch crucible, washed 
with hot water, dried, and ignited at a red heat to zinc pyrophosphate in 
an electric muffle. The zinc chloride solution was also titrated with potas- 
sium ferrocyanide in accordance with the directions. recommended by 
Low. 


The results of the analysis of four of the samples already referred to were 
as follows: 
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TABLE IV 
Sample no. Wt. ZnO found % ZnO found 
3 0.0474 9.48 _ by titration 
0.0492 9.84 
0.0471 9.42 as Zn2P201 
4 0.0478 9.56 by titration 
0.0478 9.42) 
5 0.0580 11.56 by titration 
0.0534 10.48 
0.0579 11.58 as ZnzP20; 
6 0.0396 7.92 \ 
0.0403 8.06 >by titration 
0.0409 8.18 
0.0429 8.58 
0.0378 7.56 >as 
0.0472 9.44 


It will be seen that these results are much lower than those obtained by 
the regular ammonia-ammonium chloride separation and that in some cases 
the agreement is poor. It was thought at first that the discrepancy be- 
tween the first and second series was due to the fact that the standard 
ferrocyanide solution used in the analysis of the first series was made up 
for the purpose of determining zinc in solutions of much higher concentra- 
tion and under definite conditions. It can be recognized that the condi- 
tions present in this series of analyses could not be made to conform with 
those for which the solution was intended. This experience points out one 
of the weaknesses inherent in the method of titrating zinc ions with stand- 
ard potassium ferrocyanide solution. 

The agreement between the results of the titrations that were carried 
out under carefully regulated conditions and those of the gravimetric pro- 
cedure was of such an order that it appeared that the difference between 
the results of the first series and the second was due to incomplete separa- 
tion from the iron and alumina by the Low method. Attention was then 
given to the residue of iron, alumina, and zinc from which the zinc was 
supposed to have been removed completely. It was found when the 
residue was treated with hydrochloric acid and reprecipitated that zinc 
was present in the filtrate, and strangely enough repeated reprecipitations 
failed to free the iron and alumina from zinc. It is possible that the silica 
might have held back some zinc but this point was not checked. In any 
case these tests accounted for the lower results in the second series. 


(C) The Citric Acid Separation of Zinc from Iron and Alumina 


At this time the conclusion was drawn that the separation of zinc from 
relatively large amounts of alumina is not so easily carried out as would 
seem to be the case. Evidently none of the workers in this field who have 
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reported their results had encountered this situation, and therefore it was 
considered worth while to go on with the problem and to endeavor to find 
a method of separation which will be accurate under this particular condi- 
tion. Up to this time the iron and alumina had been separated from the 
zinc. It was now thought that an attempt should be made to separate 
the zinc from the iron and alumina. 

Several methods for the precipitation of zinc sulphide from slightly acid 
solutions are recorded in the literature. It was thought that it might be 
possible to take the filtrate from the silica which contained zinc, iron, and 
alumina in hydrochloric acid solution, and by removing the zinc first as 
zine sulphide, the difficulties attending the methods of separation already 
outlined might be avoided. The first method to be tried was that of neu- 
tralizing the hydrochloric acid solution with ammonia, and then making 
it just acid with sulphuric acid, finally passing hydrogen sulphide through 
a capillary tube into the cold solution at a rapid rate (at least eight bubbles 
a second) for forty minutes. The zinc was precipitated in a beautiful 
granular form which was easily filtered and washed, but the correct adjust- 
ment of the acidity of the solution to be precipitated was found to be ex- 
ceedingly difficult and the success of the operation depends upon this point. 
The excessive hydrogen sulphide necessary, moreover, requires special 
ventilation facilities. 

The Waring method (the precipitation of zinc sulphide in the presence 
of formic acid under pressure) is stated to give good results. Here again 
it was found difficult to carry out the necessary reduction of the iron to the 
ferrous state and the subsequent neutralization. A few samples were 
analyzed in this way and it is probable that the zinc sulphide was precipi- 
tated completely and free from iron and alumina, but the results obtained 
by titrating with potassium ferrocyanide solution were not at all concord- 
ant. This is ascribed to the fact that the ferrocyanide titration is not cer- 
tain where comparatively small amounts of zinc are to be determined, and 
it is difficult to maintain the uniformity of conditions which is demanded by 
this method. The zinc sulphide precipitated by the Waring method is 
white and so granular that it can be filtered easily, and washing with hot 
water is a perfectly safe procedure. 

Another method belonging to this class depends upon the precipitation 
of zinc sulphide from a solution containing a low concentration of hydro- 
chloric acid and an excess of ammonium sulphocyanide. Inasmuch as it 
is necessary to change all the original chlorides to sulphates by fuming 
with sulphuric acid and because the same difficulties with reduction and 
neutralization arose as in the use of the Waring method, it was found to 
be unsatisfactory. 

Iron and alumina are not precipitated by ammonia in the presence of 
such acids as tartaric and citric, and it seemed possible, therefore, that when 
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the zinc is precipitated as sulphide from such a solution, a quantitative 
separation might be effected. Accordingly, citric acid was added to the 
acid solution and a slight excess of ammonia introduced. Hydrogen sul- 
phide was passed into the warm, ammoniacal solution and at first a white 
precipitate of zinc sulphide was formed which later turned black because 
of the reduction of the ferric iron to the ferrous state and the subsequent 
precipitation of ferrous sulphide. This precipitate settled quickly and 
was easy to filter. Apparently the only care that need be taken is in the 
washing in order to avoid the reoxidation of ferrous sulphide. The washing 
was carried out with hydrogen sulphide water. By using this method the 
alumina was entirely eliminated. The separation of the iron from the 
zinc may be brought about in several ways. 

The ignited precipitate was fused with potassium pyrosulphate, the melt 
taken up with water and sulphuric acid, the iron in the solution reduced 
with zinc, and titrated with standard potassium permanganate. The 
weight of the ferric oxide thus found was subtracted from the total weight 
of the residue. As an alternative method, the precipitate of the iron 
and zinc sulphides was dissolved from the filter with dilute hydrochloric 
acid and the iron was removed by two precipitations with ammonia. It 
was found that in this case the separation is perfect, which shows con- 
clusively that the difficulties encountered during the earlier part of this 
work were due to the fact that the separation of zinc from relatively large 
amounts of alumina is not successfully accomplished by the ammonia- 
ammonium chloride method, especially when carried out in accordance 
with the procedure of Low. The zinc in the filtrate from the ferric hydrox- 
ide was determined by precipitation with hydrogen sulphide in very slightly 
acid solution, filtering, igniting, and weighing as zinc oxide, or by precipita- 
tion with ammonium phosphate and subsequent weighing as the pyro- 
phosphate. Several satisfactory determinations were made on samples of 
zine retorts different from those used in the previous work. The results 
were as follows: 


TABLE V 


Sample no. Wt. ZnO found Per cent ZnO found 
1 0.0090 .80 


0.0090 80 
0.0090 80 


0.0520 
0.0531 


0.0100 
0.0097 


0.0505 
0.0512 


0.0048 
0.0061 
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2 10.40 
1.94 
1.94 
| 
10.24 
5 0.96 
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TABLE V (concluded) 


Sample no. Wt. ZnO found Per cent ZnO found 
6 0.0405 8.10 
0.0393 7.86 
7 _ 0.0021 0.42 
0.0019 0.38 
8 0.0520 10.40 
0.0526 10.52 


If the concordance of the results be taken as a criterion, this method is 
commercially satisfactory. It is rapid and the separation of the zinc from 
the iron and alumina is clean cut. 


(D) The Proof of the Accuracy of the Citric Acid Separation 


The foregoing results were obtained on samples of material taken from 
discarded retorts, but it was felt that even though they were concordant 
enough to warrant the adoption of the method for commercial purposes, 
the method should be applied to solutions containing known quantities of 
the ions involved, and its accuracy checked. 

To this end, solutions of ammonium aluminum sulphate, zinc sulphate, 
and ferrous ammonium sulphate were.prepared, in each of which the con- 
tent of the principal ion was determined accurately. Measured quantities 
of these solutions were combined and the method of separation outlined in 
Section (C) applied. 

About five grams of anhydrous sodium carbonate were added to most of 
the solutions analyzed in order that the conditions existing in the zinc- 
containing filtrate from the silica obtained in the course of an actual retort 
analysis might be paralleled. It was found that the presence of sodium 
carbonate had no effect on the results. 

Contrary to the experience with the analysis of actual retort bodies, the 
precipitate of iron and zinc sulphides did not settle rapidly, and it was found 
necessary to allow the precipitate to stand until it had settled practically 
completely. While the precipitate was held on a Whatman No. 41 filter 
paper, it was found more satisfactory to use the more dense Whatman No. 
42. The iron sulphide seemed to have a tendency to run through the filter, 
which was not noticed when the regular retort analysis was being carried 
out. 
Instead of washing the precipitate with dilute ammonium sulphide solu- 
tion to remove the citric acid, it was found preferable to dissolve the pre- 
cipitate from the filter with hot 1:3 hydrochloric acid, immediately make 
‘ ammoniacal, and again saturate with hydrogen sulphide. In this case, 
the black precipitate settles rapidly and can be filtered immediately through 
a Whatman No. 41 paper. In most cases the same paper was used for 
both filtrations. 
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The precipitate was now washed several times with dilute ammonium 
sulphide solution, and then dissolved from the filter with hot 1:3 hydro- 
chloric acid. The solution was boiled to remove hydrogen sulphide, oxi- 
dized with a few drops of nitric acid, and then precipitated with ammonia. 
In order to insure the presence of sufficient ammonium salts to keep the 
zinc hydroxide in solution, the precipitate of the ferric hydroxide was dis- 
solved in situ in hydrochloric acid and again precipitated with ammonia. 
This was repeated twice. The final precipitate of ferric hydroxide was 
filtered out immediately, washed with hot water, and then dissolved from 
the filter with hot 1:5 sulphuric acid, reprecipitated with ammonia, filtered, 
and again dissolved in dilute sulphuric acid. About two grams of 20-mesh 


TABLE VI 

AlzOs Fe2O3 ZnO Fe203 ZnO 
present, present, present, found, found, 
grams grams grams grams grams 
0.5625 0.0415 0.0200 0.0417 0.0197 
. 5625 .0415 .0200 .0417 .0202 
. 5625 .0415 .0200 .0416 .0200 
. 5625 .0415 .0200 .0415 .0197 
.5625 .0415 .0200 .0415 .0195 
. 5625 .0415 .0200 .0416 .0200 
.5625 .0415 .0200 .0413 .0197 
. 5625 .0415 .0200 .0204 
. 5625 .0415 .0400 .0418 .0396 
. 5625 .0290 n.d. .0285 
. 5625 . 0830 .0290 n.d. .0286 
.5625 . 1038 .0100 n.d. .0103 
. 5625 .1038 .0100 n.d. . 0097 
. 5625 . 0500 .0500 .0500 .0501 
. 5625 .0500 .0500 .0495 .0498 
. 5625 . 1250 . 0200 spilled .0198 
5625 . 3750 .0200 n.d . 0200 
5625 .3750 .0200 n.d. .0203 
5625 . 1250 .0200 . 1248 .0198 
5625 . 1250 .0200 .1251 .0203 


c.P. zinc were added to reduce the iron which was subsequently titrated 
with N/20 potassium permanganate solution. It was found convenient 
to arrange the procedure so that the reduction of the ferric iron took place 
over night, making the titration in the morning. 

The combined filtrates containing the zinc were concentrated to about 
250 ml., neutralized with hydrochloric acid, using methyl orange as the indi- 
cator, and one drop of 1:3 hydrochloric acid added in excess. Hydrogen sul- 
phide was then passed into the solution in a rapid stream for thirty minutes, 
adding a few drops of V/2 ammonium acetate solution from time to time 
to neutralize the acid formed. The precipitate of zinc sulphide was allowed 
to stand over night and was then filtered through a Whatman No. 42 paper 
and washed with hydrogen sulphide water containing a small amount of 
ammonium acetate. The zinc sulphide was placed in a tared porcelain 
crucible, ignited in an electric muffle, and weighed. 
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The aluminum remaining in the filtrate from the precipitate of iron and 
zinc sulphides can be determined but the procedure is difficult and time- 
consuming because all of the citric acid must be eliminated. The purpose 
for which the method was devised is to determine the zinc in refractory 
bodies and not to be applied to the complete analysis of such materials. 

The results of this series of determinations are found in Table VI. 

It will be noted that the results of the determination of both the iron 
and the zine are well within the accepted limits of ordinary commercial 
quantitative analysis and thus it is shown that the method that was origi- 
nally worked out, using samples of actual retort bodies, is valid and ac- 
curate. 

III. Summary of Results 


The method for the separation of zinc from iron and alumina in connec- 
tion with the analysis of refractory bodies as finally worked out is as fol- 
lows: 


A half-gram sample of the material, ground to pass 100-mesh screen, 
is fused with 5 grams of anhydrous sodium carbonate for 15 minutes. The 
melt is allowed to stand in water until it is disintegrated, and then 25 ml. 
of hydrochloric acid, concentrated, is added cautiously. After the melt 
is thoroughly dissolved, the solution is evaporated to dryness and baked 
at 120° until the residue has become colorless, in order to render the silica 
insoluble. The dry residue is moistened with 5 ml. of concentrated 
hydrochloric acid and taken up in about 30 ml. of water. The silica is 
filtered out and washed free from chlorides with cold water. If it is 
desired to determine the silica, the contents of the filter may be ignited 
and weighed and then evaporated with hydrofluoric acid and a few drops 
of sulphuric acid, ignited, and weighed again. The difference between 
the weights is the weight of the silica. 

The filtrate from the silica contains iron, alumina, zinc, lime, and 
magnesia. Since only the zinc is to be determined, the other elements 
are disregarded. Five grams of citric acid are added to the solution, and 
after the citric acid has dissolved, an excess of ammonia is added. No 
precipitation occurs because of the presence of the citric acid. Hydrogen 
sulphide is then passed through the warm solution for ten minutes. The 
zine and iron are precipitated as sulphides, and the alumina, lime, and 
magnesia remain in solution. This precipitate is flocculent, settles quickly, 
and filters easily, but it must be filtered rapidly because of the tendency 
of the ferrous sulphide to oxidize. The iron and zinc sulphides may be 
washed on the filter with dilute ammonium sulphide solution, but it has 
been found preferable to dissolve in dilute hydrochloric acid and repre- 
cipitate. After settling, the sulphides are filtered out and washed with 
hydrogen-sulphide water containing ammonium acetate. The sulphides 
may be handled in several ways, but it has been found best to dissolve 
‘them in hot dilute hydrochloric acid, oxidize with nitric acid, and add an 
excess of ammonia to the solution. The precipitate of ferric hydroxide 
is filtered out immediately. This is then washed twice with hot water, 
and dissolved from the filter with hot 1:5 sulphuric acid, receiving the 
solution in the beaker in which the original precipitation was made. 


j 
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Ammonia is added to this solution, and the iron reprecipitated. It is 
filtered out, washed thoroughly with hot water and redissolved in hot 1:5 
sulphuric acid, reduced with 2 grams of 20-mesh c.P. zinc, and finally 
titrated with N/20 potassium permanganate. 

The filtrate containing the zinc is then neutralized with hydrochloric 
acid and one drop of 1:3 hydrochloric acid is added in excess. Hydrogen 
sulphide is passed into the hot solution for 30 minutes, and from time to 
time a few drops of V/2 ammonium acetate solution are added to neutral- 
ize any acid which may be formed. The zinc sulphide is precipitated 
completely and after standing until it has settled (usually three or four 
hours are sufficient, but it is safer to allow it to stand over night), it is 
filtered, washed with hydrogen sulphide water containing a little am- 
monium acetate, ignited in an electric muffle, and weighed as zinc oxide. 
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Abrasives 
Machine polishing. I. Ropert T. Kent. Abrasive Ind., 11 [12], 42 (1930).— 


Polishing is the art of producing a smooth, uniform surface on metal by use of a flexible 


abrasive wheel, the abrasive being glued to the face of the wheel. 
Buffing is the art of putting a luster or “color” on a polished 
It is done by an abrasive composition bonded with a wax or grease smeared on 
(1) Variables of the work: 


termed ‘‘flexible grinding.” 
surface. 


the face of a buffing wheel made up of a series of cloth disks. 


Polishing should be 


material, condition of original surface, condition of final surface, and contour of work. 
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(2) Variables of the polishing wheel: type of wheel, material of the wheel, density, and 
cushion of the wheel. (3) Variables of the abrasive: kind of abrasive and grain size of 
abrasive. A detailed discussion is given. E.P.R. 
Table-traverse machine grinding rolls. ANon. Abrasive Ind., 11 [12], 40 (1930).— 
The roll grinder developed for finishing barrels and journals of rolls is of the table-tra- 
versing type and is motor driven. The control of five motors is centralized which 
enables the operator to exercise complete control over all functions from one small 
platform. Illustrated. E.P.R. 
Car-wheel grinder incorporates two grinding units. ANON. Abrasive Ind., 11 
[12], 37-88 (1930).—Norton Co. has a new machine for grinding car wheels in accord- 
ance with the recommendations of the American Railway Assn. The wheels are ground 
true and concentric while revolving on their own journals. New wheels are ground to 
insure concentricity and smooth running and wheels that have been in service are ground 
to remove flat spots. This machine is equipped to grind car wheels up to 44 in. in 
diameter and engine truck wheels up to 36 in. in diameter. The minimum diameter of 
wheels tha* can be ground is 20 in. E.P.R. 
Portable grinder does precision work. ANON. Abrasive Ind., 11 [12], 38 (1930). 
Dunmore Co. has a new portable grinder which is readily applicable to accurate pro- 
duction work and is mountable on a lathe, planer, shaper, or milling machine. Accuracy 
to 0.0001 in. is claimed for it by the maker. E.P.R. 
High-speed grinding spindles require correct lubrication. F. A. FIRNHABER. 
Abrasive Ind., 11 [12], 29-31 (1930).—If accurate lubrication means are provided, and if 
the spindles are lubricated correctly at stated intervals, long life and correct operation 
will be assured. Lubrication of grinding machine spindles is discussed at length. 
The methods referred to cover the latest and most successful developments in this field. 
E.P.R. 
Drill-grinding device works to standard. ANon. Abrasive Ind., 11 [12], 39 
(1930).—Wappat, Inc., has an attachment for its motor-driven bench grinder which 
converts this tool into an effective twist-drill grinder. This device accommodates two- 
lip twist drills from the smallest up to those '*/,, in. in diameter. Adjustments are 
provided for various diameters and for various clearances which may be encountered 
when grinding drills. E.P.R. 
Heavy-duty buffer. ANon. ‘Abrasive Ind., 11 [12], 39 (1930).—The Black & 
Decker Mfg. Co. announces a variable spindle speed-buffing lathe with the advantage 
of a different speed on each of the two spindles. Spindle speeds from 2000 to 3000 r.p.m. 
are possible and these selective speeds are obtainable by quick-change pulleys. 
E.P.R. 
Multiple diamond tool holds small stones. ANoNn. Abrasive Ind., 11 [12], 39 
(1930).—The device illustrated is a novel form of diamond mounting recently de- 
veloped by the Koebel-Wagner Diamond Corp. Small stones, as a rule, are more 
perfect than larger ones, but more difficult to set. This has been overcome by an alloy 
of the same coefficient of expansion as the diamond. A multiplicity of diamonds are 
embedded and when one stone is worn ouf; the metal can be ground away to expose a 
new stone. Setting is accomplished at a temperature which does not injure the diamond 
and the molten metal never comes in contact with the stones. E.P.R. 
Swing-frame grinder costs. WARDEN F. Wirson. Abrasive Ind., 11 [12], 24-25 
(1930).—Grinding cost determination in a miscellaneous steel foundry where swing- 
frame grinders are used is an involved process. To include all factors, a cost per pound 
of metal removed is a most accurate comparison of grinding wheel efficiency. Items 
accurately determined ere (1) pounds of metal removed, (2) direct labor, (3) overhead, 
(4) abrasive cost, and (5) cost per pound. For computation of the above, the following 
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formula is derived: =C;A 
time, hours; R = direct labor rate in dollars per hour; k = overhead in per cent based 
on direct labor; W = pounds of metal removed during life of wheel or during the time 
in which an amount of abrasive costing ‘‘A”’ dollars was consumed; C = cost per pound 
of metal removed. When a new wheel gives a cost lower than the standard and con- 
tinues to do so on triplicate tests, then the standard is lowered and the cost per pound of 
metal removed given by the new wheel is taken as the standard. To do away with 
calculations a chart was drawn from which could be determined readily the value of the 
trail wheels when the pounds of metal removed per hour and the life of the wheel is 
known. Through periodic checks on wheels used, efficient grinding can be obtained. 
E.P.R. 
Polishing equipment. ANon. Abrasive Ind., 11 [12], 41 (1930).—The Baird 
Machine Co. is issuing a folder illustrating and describing its ball-burnishing equipment 
for polishing various articles in quantities. E.P.R. 
Air grinders operate at high speed. ANON. Abrasive Ind., 11 [12], 41 (1930).— 
The Madison-Kipp Corp. recently introduced three ball-bearing, high-speed model air 
grinders. These new models, one of which is illustrated, operate at speeds of 60,000 
to 100,000 r.p.m. E.P.R. 
Spring production is aided by modern grinding practice. ANON. Abrasive Ind., 
11 [12], 18-20 (1930).—The annual production of springs exceeds 100,000 T. a year, 
including a wide range of sizes and grades of steel in the form of drawn wire, flat bands, 
and strips. The only springs finished by grinding are compression springs. The 
principal operation previous to grinding consists of winding. The object of grinding 
the ends is to generate flat surfaces. E.P.R. 
Proper gage tolerances for accurate work. E. J. Bryant. Abrasive Ind., 11 
[12], 26-28 (1930).— Without interchangeable assembly, the low-priced motor car would 
be impossible. Wear allowances and tolerances become increasingly important as 
manufacturing precision advances. B. discusses wear allowances and tolerances in 
gages, methods of finishing, and temperature effects. E.P.R. 
Abrasive process produces most accurate planes. ANoN. Abrasive Ind., 11 
[12], 21-23 (1930).—This article describes briefly the process used in making Hoke gages 
on a production basis at the plant of the Pratt & Whitney Co., Hartford, Conn. 
B.P.R. 
Manufacture of abrasive wheels. ANon. Can. Machinery, 41 [13], 145-46 (1930); 
Sprechsaal, 63 [44], 838 (1930).—This article describes abrasive wheel manufacturing at 
the Dominion Abrasive Wheel Co., Ltd., in Mimico, Ontario. M.V.K. 
Abrasives and bauxite. V. CHARRIN. Rev. ind., 60, 370-73 (1930).—Different 
kinds of abrasives are discussed, including alumina abrasives, bauxite, alundum, and 
artificial alumina. 
South Dakota pumicite beds are developed. ANon. Abrasive Ind., 11 [12], 25 
(1930).—Frank D. Kriebs, secretary of agriculture, S. D., says the deposits of pumicite 
or volcanic ash worked near Winner, S. D., are practically inexhaustible. Pumicite 
is a fine powder of angular-grain volcanic glass, similar in composition to pumice, formed 
by dust thrown out in great clouds. It often settles hundreds of miles from the source. 
It varies in color from white to light gray. E.P.R. 
Abrasive materials in 1929. O1iver Bowes. Bur. Mines, Mineral Resources 
U.S., Part II, pp. 65-81 (1929).—Statistics on the various materials for a period of 
years are given. A short discussion on artificial abrasives with statistics is included 
together with a bibliography of some of the more important publications on the subject 


abrasive cost; T = contact 


of natural abrasives. R.A.H. 
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BROCHURE 
Railway shop grinding. ANon. Abrasive Ind., 11 [12], 41 (1930).—The Churchill 
Machine Tool Co., Ltd., England, has a brochure which illustrates grinding machines 
used for finishing various locomotive components. Interesting data are included. 


Illustrated. E.P.R. 
PATENTS 


Automatic planer-knife grinder. Wirt1am Asnwortu. U. S. 1,781,674, 
Nov. 18, 1930. A planer-knife grinding machine comprising in combination a sup- 
porting structure, a rotating grinder carried thereby and including a rim, a shaft dis- 
posed in a direction parallel to the axis of the grinder, means for supporting the shaft 
both for rotation and endwise movement, means for rotating the shaft, a blade carried 
by the shaft for rotation therewith, the rim of the carrier having a series of circum- 
ferentially spaced facets, each of the facets being disposed transversely of an incline with 
the high point of the facet at the side of the carrier adjacent to the grinder, the high 
marginal portion of each of the facets being provided therealong with a rabbet to receive 
the inner marginal portion of a blade to be ground with the opposite marginal portion of 
of the blade extending beyond the high point of the facet, means carried by the facet and 
coacting with an applied blade and the portion of the facet rearwardly of the blade to 
hold the blade in applied position, and an expansible spring contacting with an end of 
the shaft for urging the carrier in a direction toward the grinder. 

Saw grinder. Epwarp P. Armstronc. U. S. 1,781,941, Nov. 18, 1930. In 
combination with a saw-tooth grinder, a saw-blade support comprising a supporting arm 
pivoted at one end to the floor, a post carried by the free end of the arm, an offset ex- 
tension on the post to a point above the grinding wheel of the grinder, the extension 
having a lateral projection, a bracket to which the upper end of the extension is pivoted, 
the axes of the two pivots coinciding, a pendent arm pivoted at its upper end to the 
lateral projection, and means adjustable on the pendent arm for clamping the saw- 
blade thereon. 

Grinding apparatus. CarTER C. Grpson. U. S. 1,782,063, Nov. 18, 1930. In 
combination with a rotating grinding disk, a shaft axially paralleling the disk and 
mounted for rotation and longitudinal shifting, an arm carried by the shaft, the arm 
being formed in two sections, one of which is provided with a worm gear and the other of 
which is provided with a worm for coaction with the gear, the outer end of the outer 
section of the arm having a flat tapered extension provided with a stud, and a thumb nut 
mounted upon the stud. 

Machine for grinding mower elements. RosBertT A. Tuomas. U. S. 1,782,154, 
Nov. 18, 1930. A grinding machine comprising a horizontal support or bed plate, an 
upwardly projecting longitudinal flange along one edge thereof provided with a longi- 
tudinal groove in its inner face, an upstanding longitudinal rib between the side edges of 
the bed plate parallel with the flange and having a V-shaped groove in its upper face, 
a carriage provided in its lower face with a V-shaped groove opposed to the groove of the 
rib, antifriction balls interposed between the rib and the carriage and confined in the 
grooves, an arm on the carriage equipped at its outer end with a roller engaging in the 
groove of the flange, a downwardly-extending flange on the carriage overhanging the rib 
and provided in its exposed face with a longitudinal groove, a member removably 
mounted on the bed plate and engaging in the last-named groove, arms at opposite ends 
of the carriage provided ‘at their outer ends with formations to receive and pivotally en- 
gage the axial terminals of a rotary cutter and hold the latter against longitudinal 
movement relatively to the carriage, a grinding wheel rotatable on an axis parallel with 
that of the supported rotary cutter arranged for adjustment toward and from the car- 
riage, and a vertically adjustable stop element arranged proximately to the circum- 
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ferential face of the grinding wheel and adjustable toward and from the carriage for 
coéperation to maintain a blade to be ground properly positioned relatively to the 
grinding wheel during reciprocation of the carriage, the wheel rotating in a direction to 
maintain the blade being ground in firm contact with the stop element. 

Centerless grinding machine. ERNest R. Sewarp. U. S. 1,782,480, Nov. 25, 
1930. Ina grinding machine including a grinding wheel, a regulating wheel peripherally 
opposed to the grinding wheel, and means for holding work between the wheels, means 
mounting the regulating wheel comprising in combination a bearing within the regulat- 
ing wheel, and a rigid support within the regulating wheel and upon which the bearing is 
rotatably mounted, the support being positioned in radial opposition to the grinding 
wheel, whereby the thrust of the grinding wheel transmitted through the work to the 
regulating wheel is received by the support directly and radially through the bearing. 

Die-chaser grinding fixture. WiLL1aAM J. HoGG AND FREDERICK NEUMANN. U. S. 
1,783,540, Dec. 2, 1930. A universally adjustable grinding fixture for grinding die 
chasers or cutters comprising a chaser holder having a pair of chaser-holding recesses 
located in transverse faces of the holder and both extending in the same direction and 
pivotally supported for indexable movement in a vertical plane and for indexable move- 
ment in a horizonta! plane. 

Segmental grinding wheel. TuHureE Larsson. U. S. 1,783,727, Dec. 2, 1930. 
A grinding wheel comprising segments of bonded abrasive grains arranged in the form 
of an annulus which has a peripheral grinding face, side faces, and a reduced inner 
portion, and means including plates clamping against the reduced inner portion and 
located substantially within parallel planes passing through the side faces which hold 
the abrasive segments secured in position for grinding. 

Grinding wheel. TuHuRE Larsson. U. S. 1,783,728, Dec. 2, 1930. A grinding 
wheel comprising abrasive segments arranged in the form of an annulus having a peri- 
pheral grinding face, a peripheral supporting face, and side faces, peripherally-spaced 
abrasive lugs projecting from the side faces which form beveled clamping shoulders, 
and clamping members arranged on each side of the annulus in engagement with the 
peripheral supporting face and provided with portions engaging the shoulders which 
are adapted to adjustably secure the wheel segments in position. 

Abrasive-wheel mount. THuRE Larsson. U. S. 1,783,729, Dec. 2, 1930. A 
grinding wheel comprising an abrasive body having a series of openings in its side faces 
and a bushing in each opening having a surface accurately preformed to fit correctly 
on a supporting member which is removably insertable in the opening, whereby the 
abrasive body may be mounted on a support located at the side of the wheel. 

Grinding machine. CHARLES G. TREFETHEN AND ALBERT G. BELDEN. U. S. 
1,783,755, Dec. 2, 1930. A grinding machine comprising a rotatable grinding wheel, 
a support for holding a piece of work in grinding position which is movable toward 
and from the wheel, mechanism to feed the wheel into the work and means operated 
in timed relation with the mechanism to move the work to an inoperative position 
when the wheel is also moved away from the work. 

Electric drive for grinder wheels. ALonzo G. Decker. U. S. 1,784,133, Dec. 9, 
1930. An electric drive for a grinding or buffing machine comprising a main shaft, 
an a.-c. induction motor having a rotor secured to the shaft, a field member mounted 
to rotate about the axis of the shaft, planetary gearing for rotating the field member 
comprising a gear secured to the shaft, an internal ring gear nonrotatively mounted 
and an intermediate gear mounted on the field member and meshing with both the 
shaft gear and the ring gear. 

Grinding machine. FRepERIC E. GARDNER. U. S. 1,784,231, Dec. 9, 1930. A 
grinding machine comprising in combination a base, a pair of annular grinding disks 
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disposed in parallel relation and positioned to overlap to the extent of their radial depth, 
a relatively thin wide flexible work carrier mounted for reciprocation between the disks 
with the width parallel to the grinding faces of the disk, the work carrier being provided 
with an aperture for supporting a work blank, power means engaging one end of the 
carrier for periodically drawing the carrier outwardly in one direction, and yielding 
means engaging the opposite end of the carrier to oppose the action of the first-men- 
tioned means. 

Precision dressing apparatus for grinding wheels. GrorGE WEIDNER. U. S. 
1,784,261, Dec. 9, 1930. A dressing apparatus for grinding wheels comprising a base, 
a turntable mounted on the base, a guide member mounted to swing on the turntable, 
a diamond holder mounted to slide on the guide member and means for moving the 
holder along the guide member at any angular position of the guide member. 

Grinding screw threads. H. LinpNER. Brit. 334,828, Nov. 5, 1930. A screw 
thread is ground by a roller having a number of annular grinding ribs and arranged with 
its axis parallel to the axis of the screw. In order to produce the correct shape of teeth, 
the ribs have their crest rounded to a smaller radius than that of the root of the thread, 
and the roots are rounded to a larger radius than that of the crest of the thread, the 
flanks of the ribs being slightly curved and joining tangentially the curves of the crests 
and roots. 

Grinding machines. H. Wave. Brit. 334,932, Nov. 5, 1930. In a floor-stand 
grinding machine, means are provided for increasing the speed of the grinding wheel as 
this wears, and means also are provided for preventing the speed from being increased 
until the wheel has worn down by a predetermined amount. 

Grinding machines. H. Wane. Brit. 334,962, Nov. 5, 1930. Comprises multi- 
speed driving mechanism for a grinding wheel arranged so that the speed cannot be 
advanced until the wheel has worn away a predetermined amount. See preceding 
patent. 

Sharpening slicing-machine knives. H. D. Fitzpatrick. Brit. 334,979, Nov. 5, 
1930. In a device for sharpening the rotary knife of a slicing machine, the grinding 
element or elements are moved from one side of the blade into operative position on the 
other side by a continuous tilting movement in a plane transverse to that of the knife. 

Sharpening slicing-machine knives. H. D. Fitzpatrick. Brit. 334,980, Nov. 5, 
1930. In apparatus as described in Brit. 334,979 (see preceding patent) means are 
provided to displace automatically the supplementary knife guard out of, or to return 
the guard into, its normal position during the movement of the sharpening means. Ina 
modification, the guard may be fixed to the support of the grinding device, or it may be 
pivoted or otherwise connected to the main guard. 

Grinding and polishing walls, etc. E.W. Pickxrorp. Brit. 335,723, Nov. 19, 1930. 
A machine for grinding and polishing walls, etc., comprises a grinding or polishing wheel 
carried by a spindle in a housing and driven by a flexible shaft. 

Truing grinding tools. O. Grunavu. Brit. 335,801, Nov. 19, 1930. A grinding 
wheel is trued by a diamond carried by a holder, which rests in a grooved guide in a bed, 
and is held adjustably by a screw passing through slots in the holder or in the bed or in 
both. The bed has therein transverse guide grooves adapted to receive an axle mounted 
between the centers of the machine, the axle being clamped by the holder; the holder has 
an extension which rests on the machine bed, and either the wheel or the bed is traversed 

.to true the wheel. The tool may be clamped on the tailstock center; with a flat machine 
bed, the extension is supported by a rest on the bed. 

Grinding and polishing. F. R. TuspBs aANp E. TayLor. Brit. 335,809, Nov. 19, 
1930. <A polishing bob, arranged to minimize shocks to the supporting spindle, com- 
prises a pair of flanges which grip a number of leather laminae, forming the polishing 
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surface by formations at the outer edges, and a rubber or like ring at the inner edges. 
The ring can be either mounted on a hub or directly on the wheel spindle. 

Grinding plane irons, etc. MascHINENBAU Leya, AKT.-Ges., AND E. Ley. Brit. 
335,862, Nov. 26, 1930. A machine for grinding plane irons, etc., consists of a standard 
carrying a water tank in which is an angularly-adjustable holder for the blade to be 
ground, and upon the upper edges of which is movable by means of rollers mounted on 
ball bearings, a frame. The frame carries by means of a vertically adjustable slide an 
electric motor driving a cup-shaped, or other, grinding wheel which may operate with 
its lateral surface or its rim. Cooling water is fed to the wheel from the tank by helical 
wings on the end of the shaft of the motor. The tank is long enough to enable the 
frame to be moved clear of the blade holder for insertion and removal of the blades. 
Movement of the frame and vertical adjustment of the slide may be performed by hand 
or automatically. 

Agglomeration of natural or artificial substances by bauxite. Soc. ANON. DES 
MANUFACTURES DES GLACES ET PRODUITS CHIMIQUES DE St.-GoBAIN, CHAUNY ET CIREY. 
Fr. 684,891, Feb. 13, 1929. In the production of abrasives or refractory or agglomerated 
materials having bauxite or Al,O; as a basis, catalysts such as fluorides, fluosilicates, 
sulphates, and chlorides in amount less than 10% of the amount of bauxite are added. 
Examples are given. (C.A.) 
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Recording color analyzer. ANON. Amer. Glass Rev., 50 [5], 14 (1930).—The 
General Electric recording color analyzer is a photoelectric device which automatically 
draws for permanent record the color curve of a sample in the visible spectrum. Either 
solid substances or transparent materials can be analyzed. It is a laboratory instru- 
ment, best used for the accurate control of the basic materials entering into the manu- 
facture of colored products. Light from the sample is collected and brought to a focus 
in the plane of the flicker disk and is passed into a photoelectric tube. As the flicker disk 
is revolved, the photoelectric tube views alternately the standard and sample at a rate 
of 60 alternations per second. E.P.R 

Use of Zeiss step-photometer. A. Kuntze. Collegium, No. 715, p. 549 (1929); Jour. 
Amer. Leather Chem. Assn., 25, 435 (1930).—The Pulfrich step-photometer made by 
Zeiss may be used for (1) measurement of color, (2) finding difference of shades, (3) as 
a comparison microscope, and (4) measurement of gloss (luster). H.H:S. 

Selenium and tellurium. R. M. Santmyers. Bur. Mines, Information Circ., 
No. 6317, 23 pp. (1930).—The principal use of selenium and its compounds at present 
is as a decolorizer in the glass industry and for the production of ruby glass and ruby 
glazes in the ceramic industry. A small amount of tellurium is used in the ceramic arts 
for producing blue and brown glass and glazes. The occurrence of these minerals, 
tests for identification, properties, preparation, and uses are described. Statistics are 
given covering domestic production, sales, imports and exports, and market prices. 
A bibliography is included. j R.A.H. 

Copper compounds in the glass industry. H. ScuNurprem. Schnurpfeil’s Rev. 
Glass Works, 14, 3441-51, 3461-67 (1930).—Cu compounds are used in the glass in- 
dustry to produce red, blue, and green glasses. A large number of suitable batches 
are given. (C.A.) 

Art and its relation to industry. S. B. CHANDLER. Gas Jour., 192 [3517], 148 
(1930).—Since man’s interest in his work is usually measurable in terms of financial 
and practical benefit, the idea of beauty or art is quite alien and considered out of place 
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in industrial processes. Surroundings play an important part in work and they should 
be planned to better the conditions of both the skilled and manual worker. Such 
matters as lighting, color, and disposition of machinery and plant are discussed in rela- 
tion to reducing irritating conditions to a minimum. G.R.S. 


Design and application of ceramic art products. ANoNn. Ceram. Ind., 14 [4], 
430-31 (1930).—This article shows some uses of ceramic art products in stores, theaters, 
cafeterias, etc. Illustrated. W.W.M. 


New glassware, chinaware, and pottery. ANON. Pottery Glass & Brass Salesman, 
42 [10], 13 (1930).—(1) The Imperial Glass Co. has a number of new things in black 
glass, one of which is known as the ‘‘Lincoln’”’ consisting of nine items in mirror black, 
trimmed with gold bands and lines. (2) Theodore Haviland & Co. has some con- 
temporaneous decorations created by Suzanne Lalique. (3) Hocking Glass Co. has 
just completed a ‘‘Cameo”’ line of tableware which has the appearance of having a 
cameo etching. Jbid., 42 [11], 13 (1930)—(4) McEnna Bros. Sales Corp. is offering a 
square console set. (5) Henrich & Winterling is displaying a gold edge line with an 
outline band in red of wavy lines and sketchy butterfly motifs. (6) A. F. Foneville Co. 
is introducing a novelty in hotel ware in the form of a vitrified china body inivory. (7) 
Otto Goetz, Inc., is offering unique articles in china, earthenware, and glassware for 
smokers and bridge parties. Jbid., 42 [12], 17 (1930).—(8) Geo. Borgfeldt & Co. has 
announced a new import line with two new shapes from Epiag. (9) John B. Salterini, 
Inc., has offered an original line of oubliettes fitted with reflectors of Italian fancy pottery. 
Ibid., 42 [13], 13 (1930).—(10) Duncan & Miller Glass Co. has developed a new line 
known as the No. 1 Antique line, the feature of which is a tear drop decoration pressed 
in the mold. (11) Homer Laughlin Co. is ‘featuring rims set off on either side by a 
narrow platinum band with a floral center decoration applied to a rich ivory body for 
dinnerware sets. (12) The Federal Glass Co. has put on the market new lines of ma- 
chine-made glassware with a design on the Colonial order. A line of hand-blown nine- 
inch vases in ‘‘Jack Frost’’ crackle are also obtainable in a choice of ‘‘Peko glow,” ‘‘Bur- 
gundy glow,” and ‘“‘Springtime.’’ (13) The Basket Importing Co. is featuring a line of 
china and earthenware vases from central Europe. (14) Frank L. Van Deman & 
Sons is displaying a unique array of lamps and electrical lighting equipment. Jbid., 
42 [14], 13 (1930)—(15) Edwin M. Knowles China Co. has a new ‘‘Cameo”’ shape of 
dinnerware on a square order with engraved design. (16) A. H. Heisey & Co. has a 
new pattern of attractive glassware on the Early American order produced in a full line 
of stemware. (17) Lotus Glass Co. is featuring a design known as the ‘‘Call of the 
Wild.’’ (18) Dunbar Glass Corp. has a new line of popular-priced cigarette bridge sets. 
(19) Marion Glass Mfg. Co. is displaying a light cut line of stemware and tumblers. 
Ibid., 42 [15], 13 (1930).—(20) Geo. Borgfeldt & Co. is offering a line of hand-blown 
glass grotesque animals in silver with crystal or colored legs and feet. In addition 
there are little glass flowers in colors. In earthenware an outstanding feature is a line of 
rubber-neck drinking sets. (21) Theodore Haviland & Co. is displaying a shape known 
as the Delph on a semisquare order with decorations of ‘‘Old American Scenes” in a 
treatment of which green is the outstanding color. Jbid., 42 [18], 12 (1930).—(22 
Maddock & Miller, Inc., is offering new shapes in Crown Ducal ware. (23) The 
Liberty Works has a new line of novelties notable among which is a drum aquarium on a 
metal base. (24) Heinrich & Winterling offers new lines in dinnerware, one of which is 
_ all-over ivory while other patterns show only an ivory border. (25) Edmondson 
Warrin, Inc., is featuring a black glass treated with silver in a line of monogrammed 
smokers’ articles. (26) The Maryland Glass Co. has a line of stemware and flatware 
trimmed with platinum. (27) The Basket Importing Co. is displaying a line of Czecho- 
slovakian majolica flower boxes and jardiniéres. E.P.R. 
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Gold Krystol glassware. ANon. Nat. Glass Budget, 46 [28], 11 (1930).—The 
recent line of Gold Krystol with apple blossom etching brought out by The Cambridge 
Glass Co. is described. E.P.R. 

Beginnings of glass painting. C. GAHLEN. Diamant, 51 [35], 688-92 (1929); 
52 [1], 8-10; [4], 69-72; [7], 119-20 (1930).—The relatively few documents preserving 
the history of the origin of glass painting are liable to contradictory interpretations and 
the exact beginning of the art is doubtful. The notion that it originated in the old 
Benedictine Monastery of Tegernsee was proved to be wrong. G. suggests that stain- 
ing must have been coincident with the discovery of a color which could stand heat 
treatment described first about the beginning of the 18th Century as “‘Schwarzlot,’”’ or 
‘“‘blacklead.”” There is evidence that plain glass windows were quite well known in the 
time of the Roman Emperor Constantine (274-337). Ina history by Richer, a monk of 
St. Remi, dealing with the life of Adalbero, Archbishop of Rheims (969-988), mention is 
made that Adalbero had the church of St. Remigius furnished with windows depicting 
various historical subjects. Richer’s notes referred to the year 970. This deduction 
formed a datum point for the discovery of ‘‘Schwarzlot’’ with a fair amount of certainty. 
In Tours, glass windows were commonplace in the 6th Century. In Aachen about 780, 
the most expert artificers, including those expressly described as ‘‘vitrarii,’’ were gath- 
ered together for the building of the Cathedral Werden in the Ruhr, where, about 850, 
there were at least plain glass windows, and possibly even colored ones. In Rheims, 
and finally Dijon, a necrology, ending in 1052, testified to the existence of old figured 
windows. Rogkerus of Helmershausen at the end of the 11th Century recorded that 
the Franks were extremely well versed in glass painting. E.J.V. 

Glass painting and modern architecture. C. GAHLEN. Diamant, 51 [32], 624-27; 
[34], 666-70 (1929).—There has been a fresh development of stained-glass art during 
the past two decades. New departures in the architecture of churches in the Rhine 


valley and elsewhere are discussed. E.J.V. 
Glass art. Emit Grosskopr. Diamant, 51 [21], 408-409 (1929).—A brief his- 
torical discussion of the five epochs in the story of stained glass is given. B.J.V. 


Glass and stained glass. LAWRENCE SAINT. Bull. Stained Glass Assn. Amer.; 
Nat. Glass Budget, 46 [31], 4 (1930).—S. has an international reputation as an artist 
specializing on religious subjects that are reproduced in stained glass. He recently 
delivered an address on the subject of stained glass at the Stained Glass Assn. of America 
in which he discussed the history of glass from its origin, dwelling in detail upon much 
of the ancient glasses, and describing colors and shapes of many articles of old Egypt, 
China, Persia, and Greece. E.P.R. 

Carl Bringmann, Coburg. C. GAHLEN. Diamant, 51 [14], 264-67 (1929).—The 
technique and productions of this member of the stained glass producing firm of Bring- 
mann & Schmidt, of Coburg, are discussed and described. Illustrated. E.J.V. 

Pictures in stained glass. JuLtius ZeITLER. Diamant, 51 [29], 564-66; [30], 
588-90 (1929).—The various types of pictures used in stained glasswork through the 
ages are described and discussed, showing how the trend of the time affected the stained- 
glass art. E.J.V. 

Rare American blown glass exhibited. Cart GREENLEAF BEEDE. Christian Sci. 
Mon., 23 [4], 11 (1930).—Most of the early American blown glass on exhibit at the Art 
Center, New York, is clear and very thin. Some is colored blue, green, or purple, from 
slight tints to rich, as in blues from turquoise to cobalt. Illustrated. E.J.V. 

Old English glass candlesticks. G. BERNARD Hucues. Christian Sci. Mon., 23 
[10], 9 (1930).—The earliest were made during the reign of Charles II (1660-1685). 
The German followers of George I (1714-1742) brought in the rococo decoration, 
candlestick stems becoming very elaborate. Internal twisted decoration appeared 
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about 1735. Opaque cotton-white and colored enamel glass, twisted spirally inside 
stems, was first announced in 1742 by Jerome Johnson. The plain nozzle with a rolled 
rim appeared early in Queen Anne’s reign, the base sometimes pressed in the Venetian 
fashion. Removable glass nozzles were evolved during the second quarter of the 
century. Early in the reign of George I the nozzle expanded into a saucer to catch the 
drip from the candle. Scalloped rims followed, gradually growing wider. Old English 
glass has a cloudy tinge, frequently with a tone of steely blue. Before 1746 it had a 
brilliant full-bodied appearance. Forgeries usually show a greenish tint. Genuine old 
glass appears darker than a white tablecloth upon which it stands and darker than the 
modern. Illustrated. E.J.V. 
Tiled rooms of Holland. HELEN JoHNSON Keyes. Christian Sci. Mon., 22 [299], 
11 (1930).—A large tile picture at Rotterdam is a work of the late 16th Century and 
marks the transit of majolica manufacture from Antwerp to Delft, from which all 
majolica tile made in Holland came. Tin-glazed faience, or majolica, was introduced 
from Italy to Holland in the 16th Century. Pavements were made of red clay and had 
decorations stamped or scratched through a layer of white slip coated with a transparent 
lead glaze. A mosaic pavement, also of clay, dates from the 14th Century. A third 
sort of floor was made from slipware tile, decorated under its glaze (instead of on it, as is 
the case with majolica). A liquid clay was applied in patterns by means of a funnel in 
the same way that cakes are frosted. Under Italian influence these techniques dis- 
appeared; yellowish clay was used for the body, tin for the glaze. Simultaneously 
appeared the colors of the majolica palette and the high-temperature kiln. In the 17th 
Century Dutch tiled rooms acquired fame. Several collections of tile and the methods 
used for shaping, glazing, and firing are described in detail. Illustrated. E.J.V. 
Spirit of modern architecture. C. GaHLEN. Diamant, 51 [31], 604-608 (1929).— 
The development of architecture and architectural styles through the ages and 
the effect of the various intellectual achievements on architecture are discussed. 
E.J.V. 
Imperishable brick. J. Greti_. Tonind.-Ztg., 54 [87], 1369-73 (1930).—The 
Berlin museum opened in October, 1930, a department devoted to the archaeological 
discoveries in Babylon. The archaeological excavations were continued for 18 years and 
priceless treasures in the field of ceramic products were found. The museum has re- 
constructed models of different Babylonian temples, the palace of Nebuchadnezzar and 
the original beautiful gate of the temple of the goddess ‘‘Ishtar.’’ The gate is covered 
with blue-glazed brick picturing dragons and other animals. G. gives a description of 
the Babylonian museum and describes the difficulties encountered in the reconstruction 
of the originals and in obtaining exact copies of Babylonian terra cottas, blue glazes, 
and other ceramic objects. Illustrated. M.V.K. 
Great discovery of Roman glass at Cologne. Fritz Fremersporr. Illus. London 
News, 177, 588-91 (1930).—Important excavations made by F. at Cologne yield evidence 
of a large glassmaking industry there under the Roman Empire. The treasure of glass- 
ware found is unprecedented. 29 photographs. H.H.S. 
Kuan-Yin statues. FRANK Davis. -Jilus. London News, 177, 592 (1930).—Kuan- 
Yin, Goddess of Mercy, is the most popular of Chinese deities. Her statues in porce- 
lain, turquoise, and other materials are described and illustrated. H.H.S. 
Persian art. A. U. Pope. Illus. London News, 177, 540-42 (1930).—Photographs 
are shown of the great Mosque of Imam Riza at Mashad, a fabulous treasury to archi- 
tects and ceramists. H.H.S. 
Collection of Armand Baar. ANON. Rev. belge ind. verriéres, 1, 152-53 (1930).— 
Various items of this collection of rare glass articles are described and illustrated. 
A.J.M. 


ART AND ARCHAEOLOGY 


BOOKS 


Byzantine Glazed Pottery. D. Tatsor Rice. With preface by B. Rackham. 
x + 120 pp., 21 plates. Clarendon Press, Oxford, 1930. Price 2 guineas. Reviewed 
in Times Lit. Supp., 29, 750 (1930).—A fully illustrated monograph on a little-known 
branch of ceramic art, of which examples have only lately become accessible in museums. 
H.H.S. 
History of Fine Art in India and Ceylon. Vincent A. SmitH. 2nd ed. Revised 
by K. de. B. Codrington. Clarendon Press, Oxford, 1930. Price 3 guineas. Reviewed 
in Illus. London News, 177, 546 (1930). H.H.S. 
Excavations at Kish. Vol. II. L. Cu. WaTELIN AND S. LANGDON. 20 pp., 16 
plates. Librairie Orientale Paul Geuthner, Paris, 1930. Price 60 F. Reviewed in 
Times Lit. Supp., 29, 736 (1930).—The excavations were undertaken by Herbert Weld 
on behalf of Oxford University and Field Museum, Chicago. H.H.S. 
Catalogue of the Roman Pottery in the Colchester and Essex Museum. THomMaAs 
May. xii + 304 pp., 93 plates. University Press, Cambridge, 1930. Price 3 guineas. 
Reviewed in Times Lit. Supp., 29, 717 (1930).—Colchester Museum is noted for its 
collection of Romano-British pottery. The book contains an index of potters’ stamps 
and graffitti. H.H.S. 
Ancient Ceramics. (La ceramique ancienne.) F. RENovARD. Published by the 
Editions pittoresques, Paris. Price, 30 F. (postage, 20% extra). Reviewed in Rev. 
mat. constr. trav. pub., No. 253, p. 200B (1930). A.J.M. 
A Dictionary of Color. A. MArrz AND M. Rea Pavut. McGraw-Hill Book Co., 
New York, 1930. 207 pp. Price $12.00. Reviewed in Chem. Met. Eng., 37 [11], 697 
(1930).—In this new volume, the authors have exploited a very unusual combination of 
effective typography, exemplary color reproduction, and discriminating judgment to 
achieve as compact, durable, and authoritative a compendium as any reference library 
could wish. G.R.S. 
Dictionary of Marks and Monograms of Delft Pottery. JEAN Justice. Reviewed 
in Pottery Gaz., 55 [642], 1924 (1930); for abstract see Ceram. Abs., 9 [4], 254 (1930). 
E.J.V. 
New ceramic color chart. ANON. Amer. Glass Rev., 50 [5], 20 (1930).—The 
Roessler & Hasslacher Chemical Co., Inc., announces a new color catalogue, ‘‘Ceramic 
Materials Book No. 30.” A feature is a color chart. Each color is keyed to give the 
resultant color expected on firing. Descriptions of the use and application of each color 
and useful chemical physical data are given. The chart is loose leaf. E.P.R. 


PATENTS 


Design for bottle. HerrsERT OBLANDER. U. S. 82,578, Nov. 18, 1930; WaLTER 
D. Teacug. U. S. 82,593, Nov. 18, 1930 and U. S. 82,768, Dec. 9, 1930; RaymMonp 
BarBas. U.S. 82,652, 82,653, and 82,716, Dec. 2, 1930; Ratpn C. FAULKNER. U.S. 
82,737, Dec. 9, 1930. 

Design for plate, etc. FREDERICK J. PETERS. U.S. 82,581, Nov. 18, 1930; Josepx 
Woyts. U.S. 82,714, Dec. 2, 1930. 

Design for pitcher, etc. CHARLES WeIss. U. S. 82,545, Nov. 18, 1930. 

Design for rim for dome lights, etc. GrorGre Grarr. U. S. 82,553, Nov. 18, 1930. 

Design for glass dish, etc. WaLTeR J. GraHaAM. U. S. 82,554, Nov. 18, 1930. 

Design for sherbet. JoHN KrirKpaTRICK. U. S. 82,610, Nov. 25, 1930. 

Design for cup, etc. Hk&LEN Urrorp. U. S. 82,635, Nov. 25, 1930. 

Design for jug. Brn H. Witson. U. S. 82,637, Nov. 25, 1930. 

Design for sugar bowl, etc. HerLEN Urrorp. U. S. 82,634, Nov. 25, 1930. 

Design for pedestal for goblet, etc. CHARLES C. Beam. U.S. 82,655, Dec. 2, 1930. 
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Design for bowl, etc. CHARLES C. Beam. U. S. 82,723, Dec. 9, 1930. 

Design for casserole, etc. Simon W. FarBer. U. S. 82,736, Dec. 9, 1930. 

Design for table lighter. Crcm H. Lawrence. U. S. 82,749, Dec. 9, 1930. 

Decorating pottery, etc. DrutscHe GoLD-UND SILBERSCHEIDEANSTALT VORM. 
ROESSLER. Brit. 335,788, Nov. 19, 1930. The process of decorating pottery, etc., 
described in the parent specification is modified by the use of ceramic enamel colors. 
By this means veins of a darker shade than the groundwork, or of variegated shades can 
be produced. The use of enamel colors in combination with lusters also is mentioned. 
E.g., the article may be spray coated with a layer of ‘‘king’s blue” color rubbed in 50% 
of heavy oil. The dried color layer is covered with a solution comprising 14 parts 
glycerine, 12 parts gum arabic, 5 parts sugar, 20 parts spirit, and 49 parts water. The 
article, after treatment, is fired in the usual way. 


Cement, Lime, and Plaster 


Aluminous and Portland cements. ANon. Blast Fur. Steel Plant, 18 [12], 1857 
(1930).—The quickly initiated high strength of aluminous cement is accompanied by a 
high bond strength that increases with age. When Portland cement concrete is stored 
in water its bond strength exceeds that obtained when stored in air, which is contrary to 
the behavior of an aluminous cement concrete. E.J.V. 

Fusing aluminous cement with Portland cement. Katsuzo Koyanaci. Zement, 
19, 866-69 (1930).—The equation given for the hydration of aluminous cement is 
2(CaO-Al,O;) + 11H,O = + 2Al(OH);. This reaction is reversible 
and progresses rather slowly. In the presence of Ca(OH), as dissolved from Portland 
cement, this reaction, irreversible and quite rapid, is said to take place, CaO-AlO; + 
Ca(OH): + 7H:O = 2CaO-Al,O;-8H,O. This is given as the reason for the quick setting 
property which mixtures of the 2 types of cement often show. (C.A.) 

Interaction of alumina and Portland cements. Hans Ktu7~ AND Setsuo IDETA. 
Zement, 8 [19], 729-95 (1930); Pit & Quarry, 21 [5], 69 (1930).—It has been observed 
repeatedly that Portland cement and alumina cement present together have a disturbing 
effect on the hardening of each cement. A series of investigations was conducted toward 
the clarification of this problem, by observing the reactions of Portland cement with a 
series of fused calcium aluminates. The progression of the disturbing phenomena 
verifies, in dependence on the quantity and composition of the fused aluminates as well 
as in dependence on the duration of the effect, the assumption that the disturbance is to 
be attributed to a reaction between the calcium hydroxide separated from the Portland 
cement during hardening, and the aluminium hydroxide separated from the alumina 


cement. E.P.R. 
Mix of alumina cement and basic furnace slag. W. Perry. Rock Prod., 33 
[21], 83 (1930); for abstract see Ceram. Abs., 9 [12], 1020 (1930). W.W.M. 


Effect of sea water on free lime in cements. JUAN J. FERRAR-VIDAL GUELL 
Cemento, 7 [2], 474 (1930); Pit & Quarry, 21 [1], 80 (1930).—Although great progress 
has been made in Portland cement, neither standard Portland cement nor supercement 
possesses the highly-important property of being unalterable under the action of sea 
waters, etc. The best cements for such use are natural cement, fused alumina cement, 
and pozzuolana cements. G. discusses the disadvantages of these cements as well as 
their advantages. The object is to point out that for the present the bodies writing 
specifications should define some obligation to determine the free-lime content and 
make other tests that would show the suitability of cements for construction in sea 
water. See also Ceram. Abs., 9 [11], 916 (1930). E.P.R. 
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X-ray method applied to study of constitution of Portland cement. L. T. Brown- 
MILLER AND R. H. Bocuge. Bur. Stand., Jour. Research, 5 [4], 813-30 (1930).—The 
X-ray diffraction method has been applied to a study of the constitution of Portland 
cement clinker. Patterns of 28 commercial Portland cement clinkers, representing 
many types of raw material and processes of manufacture, both domestic and foreign, 
were obtained. It has been found that (1) 2CaO-SiO. and CaO combine to form 
3CaO-SiO, and not a solid solution of 2CaO-SiO, + CaO; (2) 8CaO-Al,O;-2SiO, does 
not exist in Portland cement systems; (3) solid solutions are not formed between 
the aluminates and silicates of cement systems; and (4) free CaO is not present 
generally in commercial cements in amounts as great as 2.5%. The limiting amounts 
were determined of each cement compound that could be identified by X-ray means as 
employed in this study. The results obtained in this investigation by X-ray methods 
are in agreement with those obtained by phase equilibria, and chemical and micro- 
scopical methods. R.A.H. 

Effect of size of particles on strength characteristics of Portland cements. Hans 
Ktui. Zement, 19, 604-608, 630-33 (1930).—Two cements were air-separated into 7 
fractions ranging from >60 to <10 in intervals of 10 wu. The tensile and compressive 
strengths of each fraction increased with fineness. A combination of 65% of 50 to 60 u 
and 35% of <10 uw particles showed practically the strengths of the original composite 
cement. Increasing the fineness of cement to an average particle size of 15 to 20 u 
greatly increases the strength developed. Very fine cement is improved more by the 
addition of mixed fine sizes than by coarser additions. Increased strength can be ob- 
tained by grinding cement to practically all one size which is not too fine, or by the 
addition of excessively fine particles to a coarser cement. (C.A.) 

Gypsum and gypsum products manufacture. IV. S.G. McAnatry. Rock Prod., 
33 [21], 46-48 (1930). V. Jbid., 33 [23], 53-55 (1930); for Part III see Ceram. Abs., 9 
[12], 1016 (1930). W.W.M. 

Calculation of raw mix for cement manufacture. A. B. HeLpic. Zement, 19 
(39 ], 919-20 (1930); Rock Prod., 33 [24], 88 (1930).—Methods and formulas are given 
for calculating raw dry batch and’slurry batch. W.W.M. 

Rapid determination of iron oxide in cement by titanium chloride. JuAN Basso 
Ouiva. Chim. & ind. [Special No.], 314-17 (March, 1930).—The Knecht and Hibbert 
method (C. A., 18, 3015) is recommended, as follows: To 0.5 g. of sample in a 250 ce. 
Erlenmeyer flask add 20 to 30 cc. hot water and 10 cc. concentrated HCl, heat till 
solution is complete, dilute with about 70 cc. cold water, add a few drops of KMnQO, 
till the pink color persists a few seconds, add 5 to 6 cc. of 10% KCNS, and immediately 
titrate with standard TiCl; solution which is added as rapidly and with as little stirring 
as possible until the solution is colorless. The TiCl; should be kept in the apparatus 
described in Sutton’s Systematic Handbook of Volumetric Analysis, 11th ed., 1924, 
p. 241. It can be standardized against ferric alum or methylene blue. (C.A.) 

New theory of fine grinding of cement. O. RAuLin. Ciment, 35, 342 (1930).— 
If cement is ground too fine the adsorbed air film protects the smallest particies from 
hydration. Each cement, according to the method of clinkering, has a critical particle 
size which gives greatest strength and after this size is determined the cement should 
be ground so as to give as much as possible of this size. (C.A.) 

Cement mill dust and vegetation. A. J. R. Curtis. Rock Prod., 33 [24], 69 
(1930).—C. cites the results of experiments which disprove the harmful effects of 
cement mill dust to crops and vegetation. W.W.M. 

Dusting of Portland cement clinker. Katsuzo Koyanaci. Rock Prod., 33 [24], 
66-68 (1930).—Lime, silica, and R,O; were plotted on a ternary diagram and those 
compositions which, when dusted, were found to lie on almost a straight line perpen- 
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dicular to the side at the point 2CaO-SiO,. K. concludes that calcium bisilicate is the 
prime factor in dusting and that an increase in the iron or sesquioxide content of clinker 
tends to eliminate dusting. W.W.M. 
Manufacture of gypsum plasters. IV. A. M. Turner. Rock Prod., 33 [22], 
49-51 (1930).—T. discusses the geology and theories of formation of gypsite deposits, 
quarrying or mining methods, control of product uniformity, and calcination compared 
with that of gypsum. The uses of gypsite plaster are also given. V. Jbid., 33 [24], 
62-65 (1930); for Part III see Ceram. Abs., 9 [12], 1016 (1930). W.W.M. 
Cement from chemical by-products. ANon. Econ. Rev. Soviet Union, 5 [22-23], 
478 (1930).—A method of manufacturing high-grade cement from waste products 
derived from the production of alum earth has been developed by chemical plants at 
Leningrad. M.V.K. 
Proportioning and determining the composition of cement slurries. TyRRELL 
B. SHERTZER. Rock Prod., 33 [21], 70-71 (1930).—S. shows a method for calculating 
from chemical analyses the proportions of two or more raw materials necessary to yield 
a cement clinker. He checks a calculated slurry composition by analysis of the clinker 
and gives data from tests on a cement computed by his method. W.W.M. 
Weight of slurry. E. Taytor. Rock Prod., 33 [23], 64 (1930).—T. derives a 
simple formula for calculating the weights of slurry with varying percentages of water. 
W.W.M. 
Researches on rotary kiln in cement manufacture. IV. Grorrrey Martin. 
Rock Prod., 33 [20], 53-55 (1930).—M. gives the laws of output of rotary cement kilns 
calculated from physical data. The output-depends upon the velocities of hot gases 
flowing through the kiln and the water content of the raw materials. M. states that 
percentage fuel consumption is independent of kiln size, but depends upon kiln shape and 
gives the calculation of a formula connecting rotary kiln diameter with its output. 
He gives applications of this formula to wet- and dry-process rotary cement kilns. 
Tables for output of wet- and dry-process kilns are given. Kiln output may be in- 
creased by reducing the volume of gas formed per pound of clinker produced or by in- 
creasing the terminal speed of the gas issuing from the kiln. V. Jbid., 33 [21], 58-59 
(1930).—M. gives the temperature necessary for making cement clinker and the required 
temperature of the surface of the brickwork in the clinkering zone. He develops 
formulas, based on thermodynamic data, for calculating the heating surface required in 
the clinkering zone, and the length of the clinkering zone for a given diameter of kiln and 
clinker output. This formula and the accompanying table showing the relation be- 
tween output, diameter, and length of clinker zones, are new and original. VI. Jbid., 
33 [22], 43-44 (1930).—M. develops formulas for calculating the amount of heat radi- 
ated by the walls and the amount absorbed by the raw material in the decarbonating 
zone, and for determination of the size of the decarbonating zone of the rotary cement 
kiln from thermodynamic data. An original table based on these formulas is computed 
to show the relation between clinker output, diameter, and length of the decarbonating 
zone. A practical application of the formula for the required surface of the decarbon- 
ating zone of a rotary cement kiln of given clinker output is presented. VII. Jbid., 33 
[23], 36 (1930).—M. discusses the dimensions of rotary cement kilns, including rules 
for finding their lengths and diameters, and sizes of decarbonating, preheating, and 
. drying zones of both wet- and dry-process kilns. His formula for computing the dimen- 
sions of a rotary kiln is based on thermodynamic considerations, or the amount of heat- 
work the kiln is supposed todo. He arrives at 260 to 265 feet as the proper length of a 
wet-process kiln with a steel shell 11 ft. 3 in. in diameter. For the dry process the kiln 
should be about 50 ft. shorter. VIII. Jbid., 33 [24], 47-49 (1930).—A list of references 
on the decomposition temperature of calcium carbonate is appended. W.W.M. 
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Composition of blast-furnace cement. A. O. Purpon. Pit & Quarry, 21 [2], 
64 (1930); for abstract see Ceram. Abs., 9 [10], 822 (1930). E.P.R. 
“Tricalcium silicate.” Rupotr Britt. Zement, 19, 796 (1930).—R6ntgen-ray 
analysis of a melt of 3CaO plus 1SiO, gives lines so nearly coincident with the pattern of 
2CaO-SiO, that B. believes that the tricalcium silicate does not exist under these condi- 
tions. (C.A.) 
“Tricalcium silicate.” A.GUTTMANN AND F.Griie. Zement, 19, 914-15 (1930).— 
The authors doubt whether R. Brill (see preceding abstract) actually had 3CaO-SiO, 
present in his melt because of the short time (3!/, hrs.) it was kept at 1500°. In that 
case the Réntgen-ray pattern should have coincided with the lines of 2CaO-SiO, as was 
found to be true. (C.A.) 
Researches on syntheses and hydration of calcium aluminates. S. NAGAI AND 
R. Natto. Jour. Soc. Chem. Ind. [Japan], 33 [8], 315-18B (1930); Tonind.-Ztg., 54 


[93], 1466 (1930); for abstract see Ceram. Abs., 9 [3], 154 (1930). M.V.K. 
Analysis of complicated concrete mixes. J. L. Herrzman. Rock Prod., 33 [23], 
62-64 (1930). W.W.M. 


Plea for change in testing cements. ANTONI E1cER. Przemysl Chem., 14, 178-81 
(1930).—A chemical analysis should aim to show not the constituents of which cement 
is made because they are not known, but whether certain ingredients which are known 
to be harmful are present. These are free lime, S, the so-called insoluble portion, and 


MgO. (C.A.) 
Gypsum in 1929. R. M. SANTMYERS AND JEFFERSON MIDDLETON. Bur. Mines, 
Mineral Resources U. S., Part II, pp. 105-18 (1929). R.A.H. 


Discussion of paper by S. Rordam, “High Early-Strength Concrete.” Durr A. 
ABRAMS. Rock Prod., 33 [21], 68 (1930).—A. says some of Rordam’s statements were 
misleading. Rordam favored ordinary Portland cement over high early-strength ce- 
ment in his article and A. defends the latter product, saying that the comparisons given 
in the previous paper were unfair and the data incomplete. A. claims there is a distinct 
place for high early-strength cement in structural work. For abstract of paper see 
Ceram. Abs., 9 [11], 911 (1930). See also following abstract. W.W.M. 

Reply to Duff A. Abrams’ comments on “High Early-Strength Concrete.” S. 
RorpaM. Rock Prod., 33 [22], 65 (1930).—R. supports his previous paper with addi- 
tional data in answer to Abrams’ comments. See previous abstract. W.W.M. 

Analysis of article by Katsuzo Koyanagi on “Accounting for Ignition Loss in Analysis 
of Clinker.” Atton J. BLanx. Rock Prod., 33 [22], 67-68 (1930); see also Ceram. 
Abs., 9 [8], 612; [9], 708; [11], 916 (1930). W.W.M. 

Standards for hydraulic agglomerates. ANON. Giorn. chim. ind. applicata, 12 
[9], 463 (1930).—The standards for hydraulic agglomerates published in August (Gazz. 
Uff., p. 203 (1930)) include some modifications of previous standards (Giorn. chim. ind. 
applicata, p. 608 (1927); p. 372 (1928); p. 241 (1929); see also Ceram. Abs., 9 [4], 261 
(1930)). Specifications of interest from a chemical standpoint are selected: Hydraulic 
agglomerates are divided into (A) lime hydraulic and special hydraulic agglomerates 
and (B) cements (a) quick-setting, (5) slow-setting: (1) Portland type, (2) high- 
resistance, (3) aluminous, (4) blast-furnace, and (5) pozzuolanous. M.V.K. 

Internationalization of alumina cement specifications. F.M.ANzLovar. Zement, 
19 [40], 942-43 (1930); Rock Prod., 33 [23], 78 (1930).—A. refers to C. R. Platzmann’s 
article on internationalization of cement specifications (Ceram. Abs., 9 [6], 410 (1930)). 
He describes the Spanish alumina cement specifications, adding that it is noteworthy 
that the Spaniards are the first to recognize that the so-called high-grade cements (in a 
special case also the alumina cements) can show the full measure of their high value only 
in their behavior in concrete; they have therefore added the compressive strength test 
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with standardized cubes of concrete. These concrete tests should be introduced in 


other countries as part of the standard cement specifications. W.W.M. 
New German tentative cement specifications. HAmGERMANN. Rock Prod., 33 
[22],78-79 (1930); for abstract see Ceram. Abs., 10 [1], 18 (1931). W.W.M. 


Recent Japanese research in Portland cements. Wuit.t1am A. Ernst. Rock Prod., 
33 [22], 60-61 (1930).—Previous knowledge, tabulated data from experimental work, 
and discussion are presented. See also Ceram. Abs., 9 [11], 919 (1930). W.W.M. 

Observations on American cement plants. H. ENceL. Rock Prod., 33 [21], 
82-83 (1930).—Some extracts of particular interest to American readers are presented. 


W.W.M. 
Wicking cement plant. ANon. Baumarkt, 29 [35], 1168-69 (1930); Rock Prod., 
33 [23], 78-79 (1930).—Illustrated. W.W.M. 
Kursachsen cement plant. ANon. Zement, 19 [20], 464-67 (1930); Rock Prod., 
33 [21], 83 (1930). W.W.M. 


BOOKS AND BULLETINS 


Behavior of Cement Mortars in Hot Water. (Versuche iiber das Verhalten von 
Zementmértel in Heissem Wasser.) Orro Grar. Ernst and Sohn, Berlin, 1930. 
26 pp. 36 illustrations. Rm.4.30. Reviewed in Tonind.-Ztg., 54 [88], 1397 (1930).— 
The German Iron-Concrete Union undertook a series of investigations to ascertain the 
behavior of concrete in hot water. These investigations showed the following results: 
(1) Mortars stored for a long time in warm water furnished a greater resistance to 
pressure and tensile strength than those first stored in water, then dried for 7 weeks, and 
stored again. (2) Mortars of 1:3 and 1:6 were prepared and after from 7 to 56 days 
were stored in water at 90°. It was found that the resistance to pressure and tensile 
strength of fat mortars at first do not differ from those values obtained after storing in 
water at 20°, but that later the resistance to pressure is noticeably lowered. The re- 
sistance to pressure and tensile strength of thin mortars, on the other hand, is consider- 
ably increased by the hot treatment. These tests were made on only one kind of ce- 
ment. (3) Storing mortars in water at 50°, 7 days after preparation, did not produce 
much change in the resistance to pressure of a second kind of mortar, but a third kind of 
cement showed a considerably higher resistance to pressure than when stored in water at 
20°. The tensile strength of two cements decreased while in another cement the tensile 
strength increased. This shows that cements behave very differently. (4) Treating 
cements with steam at 50° produced a greater tensile strength than treating with water 
at the same temperature. (5) Alternate storing in water at 90° and at 20° produced 
noticeably smaller solidities; the tensile strength was especially low. Sudden heating to 
90° and sudden cooling to 20° produced tensions which caused cracks. (6) The action 
of the various ways of storing described differs for different cements. (7) Changing 
the temperature gradually lessens the danger of decreasing the tensile strength when 
different methods of storing are used. M.V.K. 

Reénforced Homogeneous Brick. (La bricque armée homogene.) L. ATTHENONT. 
393 pp. Reviewed in Tonind.-Zig., 54 [92], 1450 (1930); see also Ceram. Abs., 9 [12], 
1050 (1930). M.V.K. 

Guide to studies on cement made in 1929. C.R.PLATZMANN. Zement, 19, 722-24; 
843-47 (1930); Pit & Quarry, 21 [5], 69 (1930).—P. has written a comprehensive article 
on ‘Progress of Cement Research in 1929” which indicates the subjects covered by 
almost all of the articles on cement published during that year. This guide to the 1929 
literature is, in a way, a supplement to Wecke’s Handbook der Zementliteratur (Hand- 
book of Cement Literature) published in 1927 by the Zementverlag G.m.b.H. of Char- 
lottenburg, Germany, and is a continuation of the immense compilation represented in 
that book. P.’s article covers seven pages in the two issues, and ‘is carefully arranged 
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by subjects, being systematically treated in separate sections on scientific cement re- 
search, analytical and testing methods, properties of cement, influences on it, questions 
of standardization, and operating problems and new cement. E.P.R. 

Research on hot cement compiled in British government bulletin. ANon. Pit 
& Quarry, 21 [1], 40 (1930); for abstract see Ceram. Abs., 9 [8], 619 (1930). 

E.P.R. 
PATENTS 

Accelerating the hardening of hydraulic binding means. Watter KIRCHNER. 
U. S. 1,782,471, Nov. 25, 1930. A process of forming a cementitious composition 
which comprises forming a mix of Portland cement and adding thereto while working 
a mixture of calcium and aluminium chloride in substantially equal amounts, thereby 
accelerating the setting time of the composition. 

Silicate cement. Crmsit Soc. ANon. It. AND G. Boccero. Brit. 334,831, Nov. 5, 
1930. A binding agent for mineral aggregates, bone dust, sawdust, cement, etc., is 
prepared by treating a solution of alkaline silicate or mixture of silicates with weak acids 
such as carbonic acid, sulphurous acid, boric acid, or acid salts with constant stirring up 
to the maximum permissible degree preceding coagulation. The agglomerates are 
dried and treated with a fixing agent such as calcium chloride. To improve the water- 
proofing qualities of the solution, sulphur, preferably in the colloidal state may be 
introduced. In the manufacture of street paving, ballast is watered and compressed and 
the binding agent poured on at the rate of about 5 to 10 k. per square m. It is then 
dried and less coarse ballast, mixed with the binding agent, laid on, compressed, dried, 
and sprayed with the fixing solution. In the manufacture of slabs, stones, etc., about 
10% of the binding agent is mixed with the aggregate and rammed in molds, dried, and 
immersed in the fixing solution. In mineralizing and waterproofing surfaces the binding 
agent, with or without pigments, is applied to the surface, allowed to dry, and the 
operation repeated two or three times. The binding agent may be employed for facing 
cement buildings with other materials such as marble, and for manufacturing refractory 
or ordinary brick. 

Producing phosphorus and alumina cement. ANON. Ger. 483,399, March 20, 
1927; Tonind.-Ztg., 53 [98], 1724 (1929); Rock Prod., 33 [19], 86 (1930).—Cheap raw 
materials, e.g., bauxite poor in silica but rich in iron, can be used without the disadvan- 
tage of loss of phosphorus through the formation of iron phosphide when a comparatively 
easily-fusible slag is first produced by reduced fusing of bauxite rich in iron oxide with 
lime, in the proportion of about 70 to 90 parts Al,O; with 10 to 20 parts CaO. This slag 
is prepared very easily and is practically free from irom because the iron is almost com- 
pletely precipitated. This slag which has a high Al,O; content, is almost free from iron, 
and is comparatively fusible at low temperatures, is used as a lime-forming substance for 
the preparation of phosphorus from natural phosphorites instead of the usual silica or 
bauxite. For this purpose a slag poor in silica is produced in a phosphorous kiln (electric 
or shaft kiln), without loss of phosphorus by the formation of iron phosphide. By 
regulating the quantitative relation of phosphate and aggregate slag, a product of 


excellent hydraulic properties is formed for the production of alumina cement. 
M.V.K. 


Enamel 


Plate enameling. M. Becker. Emaillewaren-Ind., 7 [42], 329-30; [44], 345-46; 
[45], 353-55 (1930).—The firing kiln must have an average temperature of at least 
1200°; if the kiln is not hot enough, the fusing time is longer and the easily-fusible 
chemicals burn up producing an irregularly-composed enamel. The ground enamel 
must not remain more than 1'/; hrs. in a normal kiln, and white enamels and glazes not 
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more than 1'/, hrs. A well-fused enamel has a smooth surface. The mixing must be 
thorough so that the oxides are well distributed in the mixture which must not be too 
fine. Alsing cylinders are used for grinding and after grinding the mixture should be 
left to rest for two days. For the ground firing, which is the most important, the kiln 
must have a temperature of between 850 to 1000°. The firing time amounts to 5 or 7 
minutes. Whiteware is generally enameled twice: the first white enamel, consisting of 
100 kg. white granulated metal, 3 kg. terrar, 7 kg. magnesia, and 60 1. water, is ground 
fcr about 8 hrs. The spraying must be carefully done. The second white coating, 
consisting of 100 kg. white enamel, 2 kg. tin oxide, 7 kg. magnesia, and 6 buckets of 
water, is ground for 12 to 15hrs., thinly applied on the ware, and fired. A thin white 
enamel and a hot kiln produce a good luster. A table gives compositions of ground 
white, gray, and blue enamels and glazes. M.V.K. 
Reasons for bubbles and needle tappings in cast enamel. WALTER KERSTAN. 
Giess., 17 [40], 965-72 (1930); Stahl Eisen, 50 [44], 1544 (1930).—K. discusses the 
reasons for deféctive enamels. The physical and chemical differences in the surfaces of 
casts adapted for enameling are outlined. Tests on enamels and processes taking place 


during firing are described. M.V.K. 
Acid-resisting white sheet steel enamels. A. I. ANDREWS. Univ. of IIl., Bull., 
No. 201 (Jan., 1930); see also Ceram. Abs., 9 [7], 508 (1930). A.E.R.W. 


Cast iron and designing cast-iron parts for enameling. ANON. Better Enameling, 
1 [7], 16-18 (1930).—Factors of prime importance in castings to be enameled are (1) 
casting design, (2) composition of the casting, and (3) foundry practice. Sharp 
corners and edges should be eliminated and castings should be uniform in thickness. 
Two different cast irons which are being enameled successfully have the following 
compositions: 


I II 
Silicon 2.66% 2.80% 
Phosphorus 0.72 0.70 
Manganese 0.59 0.50 
Sulphur 0.05 0.09 
Graphite carbon 3.05 Carbon 3.25 
Combined carbon 0.63 


It is important that the sulphur content should be low. Castings should have a smooth, 


clean, fine-grained surface, free from sand holes, dirt, and slag. W.C.O.W. 
Pickling raw ware in enamel factories. WILHELM LINKE. Emaillewaren-Ind., 7 
[44], 345-46; [46], 364-65 (1930). M.V.K. 


Color matching. RicHarp H. TurK. Amer. Enameler, 3 [8], 3; [9], 3-4 (1930).— 
The proper type of frit must first be determined; opacifying frit for very light shades, 
clear frit for darker shades, and blue or black frit for very dark blues or blacks. It is 
almost impossible to produce a uniform red lead-bearing enamel, as the lead oxide com- 
bines with the chromium oxide to form a dark green compound. Using the average 
oxide, at least 3% should be used for medium colors, while dark colors may require as 
much as 6% or 7%, and pastel shades very much less. Frequently, by using a fairly 
opaque frit or opacifier, the amount of the more expensive coloring oxide may be cut 
down. Matching a color by mixing several liquid enamels is haphazard, takes time, 
and only approximates the amounts of the various oxides required. It is better to mix 
the carefully-weighed frit and oxides in small quantities until the proper color is ob- 
tained. Usually the fastest way is to make up two millings, one of a deeper color than 
desired and the other too light, and by comparing samples, approximate the proper 
amount of oxide in a third milling. Every sample plate should be filed away with its 
formula. 

Imitation marble effects. ANON. Amer. Enameler, 3 [9], 7-S (1930).—The ground 
coat supplies the predominating color of the marble. The oldest method for producing 
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these effects is to spatter the mottling enamel from a wire hair brush. For large pro- 
duction, a rotary brush, a special hand tool, a sponge, or a soft rubber roller into which 
a design has been cut may be used. In another method, a plain rubber roller picks 
up the mottling enamel from a copper plate design. J.N.U., Jr. 
Economy in use of color oxides. ANON. Better Enameling, 1 [7], 24-26 (1930).— 
The different factors that determine the most economical methods of making colored 
enamels are discussed. The economy should be judged not by the actual cost of the 
enamel ready to use, but by the number of square feet or pounds of finished products 
that are obtainable for a given amount of money expended. W.C.O.W. 
Vitreous enamel as an aid to gas-appliance sales. F. M. Burt. Gas Age-Rec., 
66 [23], 900-902 (1930).—This is a complete though nontechnical exposition of the 
enameling process as generally used on modern gas appliances, being presented to supply 
a knowledge of structural details to gas-appliance salesmen. Illustrated. E.J.V. 
Enamel plant problems. James C. De Vor. Ceram. Ind., 15 [5], 498 (1930).— 
The problems of the period of the “‘formula-book enameler’’ and the advances in the 
industry in the past ten years are discussed. Rules by which an enamel department 


should be operated are given. W.W.M. 
Westinghouse salutes porcelain enameling industry. ANon. Better Enameling, 
1 [7], 19-21 (1930); for abstract see Ceram. Abs., 10 [1], 19 (1931). W.C.O.W. 
BOOK 


Impurities in Metals: Their Influence on Structure and Properties. C. J. Smiru- 
ELLS. 2nded. xiii + 190 pp. Chapman and Hall, London, 1930. 18s. Reviewed 
in Chem. & Ind., 49 [44], 925 (1930).—A large amount of data not always readily ac- 
cessible has been put together and the treatment of the book is thoroughly sound. S. 
has used the term “‘impurity”’ in his title in an unusually wide sense, while he has re- 
placed it with ‘‘minor constituents” in the text. X-ray methods of studying the struc- 
ture of metals are given in detail. For lst ed. see Ceram. Abs., 8 [4], 257 (1929). 

G.R.S. 
PATENTS 

Opacifier for enamels. THomas H. McKeown. U. S. 1,783,738, Dec. 2, 1930. 
An enamel composition for the production of white enamel containing sodium anti- 
monate and tin oxide in ratios of three to one is given. 

Opacifier for enamels. THomas H. McKeown. JU. S. 1,783,739, Dec. 2, 1930. 
A fired enamel having a composition by weight approximately as follows: 


Na:,O 9 -12.5 SiO, 24-28 
K,0 2.5- SnO, 3 
CaO 4 -8 F, 2- 4 
Al,O; 7 -9 PbO 10-15 
B20; 4 -5 ZnO 3- 7 
Sb2O; 2 - 6 


wherein sodium antimonate and tin oxide are utilized in the requisite amount in the 
preparation of the composition for firing and in the ratio to each other of 3 to 1. 

Opacifier for enamels. THomas H. McKeown. U. S. 1,783,740, Dec. 2, 1930. 
_An enamel composition comprising the following materials within the range of pro- 
portions specified: 


Parts by weight Parts by weight 
Feldspar 10-14 Fluorspar 3- 6 
Flint 7-10 Barium carbonate 11-13 
Borax 21-24 Red lead 10-17 
Boric acid 3- 5 Whiting 3- 7 
Soda niter 1- 3 Zinc oxide 4-7 


Cryolite 4-8 Antimony-tin opacifier (3:1) 1-12 


= 
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Enamels. O. Hommer Co. Fr. 683,978, Oct. 26, 1929. TiO, either alone or 
mixed with SnO, or ZrO; is added to powdered enamel as an opacifying agent. Better 
results are obtained by eliminating F from the enamel, and by including a constituent 
of the Ca group. ' (C.A.) 

Enamel. GENTILE GERMANO. Fr. 685,354, Nov. 22, 1929. Metals, glass, porce- 
lain, etc., are enameled by heating them to about 700° and spraying on a powder made 
by mixing together PbO 70 and B,O; and Na,O 30%, fusing the mixture, and powdering 
it when cold. Metallic oxides may be added before fusing to give any desired color. 

(C.A.) 


Glass 


Methyl red and bromothymol blue in determination of acidity or alkalinity of glass 
used in medicinal ampoules. L. Maiz Eveizecur. Bol. farm. milit., 8, 97-99 (1930); 
Chim. & ind., 24, 372 (1930).—From a study of the various colorimetric methods for px 
determination, E. concludes that the use of methyl red, dibromothymol blue and phenol- 
phthalein permits a satisfactory determination if the py is below 6 or above 8.4, which 
are the limits within which it should fall. Glass for medicinal ampoules is (1) very 
good if it is neutral to methyl red and to bromothymol blue; (2) good if it gives green 
or greenish-yellow with bromothymol blue and is neutral to methyl red; (3) poor if it 
gives a blue color with bromothymol blue, no color with phenolphthalein, and pink with 
methyl red; (4) bad if it gives a deep red color with methyl red and a persistent pink 
with phenolphthalein. All the tests were carried out by placing boiled distilled water in 
the ampoules and heating in an autoclave to 134°. (C.A.) 

Discoloration of glasses and some minerals hy 8 and y rays. J. HOFFMANN.  Sitzb. 
Akad. Wiss. Wien, 139, 203 (1930); Sprechsaal, 63 [44], 837 (1930).—A number of 
glasses of different compositions were exposed at a distance of 1 cm. to 8 and y rays of a 
610-mg. radium element, present in the form of a chloride, till a discoloration occurred. 
The length of exposure until discoloration appears differs with different glasses. H. 
concludes that (1) colors in glasses free from manganese (only such were investigated) 
are yellow, reddish-yellow, brown, reddish-brown, gray, and blackish for glasses free 
from lead; while in lead glasses, a reddish tone frequently appears in the ground color. 
Lead glasses also show lilac to reddish-blue characteristic fluorescence. (2) The reason 
for the coloring was found in the neutral atoms of alkalis rather than those of lead, 
barium, and zinc. This was checked in minerals and other glasses. H. supposes that 
gray to brown to blackish coloring is conditioned by complexes of heavy metal oxides and 
by lead and zinc atoms. Discoloration is produced by a surplus of silica molecules 
dissolved and continuing to increase, or an accumulation of basic compounds together 
with a corresponding poverty in silicic acid. This discoloring further appears in the 
presence of chemically-different acid components. In quartz glass it can be explained 
by a partial destruction of molecules. A disturbance of the rigid phase of glass brought 
about by the liberation of crystals and a derangement of lattice in crystallized silicic acid 
(SiO.) and in zeolites, must also be considered when accounting for the appearance of 
the coloring. It is remarkable that almost.all glasses fluoresce when exposed to rays. 
The discoloring decreased after heating to 120°C for 21 hrs. and disappeared rather 
quickly on heating between 230 to 280°C. M.V.K. 

Nature of ruby formation. ZscuimmeER. Sprechsaal, 63 [44], 832-35; [45], 852-54 
(1930).—Z. discusses and reviews investigations made by different authors on gold-ruby 
glass, and points out the great significance of the discoveries of Faraday (Phil. Trans. 
Roy. Soc., 147, 145 (1857)), who first found that the gold particles are not dissolved but 
diffused in gold chloride solutions with small particles of pure phosphorus; he was able 
to produce ruby-red “gold hydrosol.’’ The importance of the works of Siedentopf and 
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Zsigmondy on the theory of ruby formation and theory of colloid colors is outlined. 
Z. describes his own investigations together with those of Leopold Riedel (Keram. 
Rund., 37, pp. 197 and 237 (1929); see Ceram. Abs., 9 [12], 1033 (1930)) on the de- 
pendence of light permeability of copper-ruby glass on the annealing time, annealing 
temperature, and concentration of the total amount of copper. A soda-lime-silicate 
glass with 15% Na.O, 10% CaO, and Cu.0 as coloring matter was used. The results of 
these investigations show that (1) the copper concentration and annealing time have 
no importance; there is a temperature indicated as “critical annealing temperature”’ 
at which the glass takes up the deepest red color within a given time. (2) The critical 
annealing temperature is a characteristic constant which changes with the composition 
of the glass. (3) The critical annealing temperature of copper amounts to 685° for the 
soda-lime-silicate glass with 15% Na,O and 10% CaO. This temperature is the same 
for different copper concentrations. The practical result is that to produce a copper 
ruby of a uniform quality with different color tones one must first of all know the an- 
nealing temperature. This can be learned from diagrams. Z. also describes the in- 
vestigations of B. Lange (see Ceram. Abs., 9 [9], 704 (1930)) on the coloring and origin 
of gold-ruby and sapphire glasses, and points out the great importance of these re- 
searches for the industry of colored glass. M.V.K. 
Decolorizing glass. GrorG JAECKEL. Rev. belge ind. verriéres, 1, 156-57 (1930).— 
The decolorizing actions of manganese, cerium, neodymium, nickel, cobalt, and selenium 
are explained. The theory of decolorization is discussed. Some decolorized glasses 
become colored on exposure to X-rays. Analyses of commercial mixtures sold as de- 
colorizers show that they contain sand, lime, and soda up to 86%, the remainder being 
several of the following compounds: arsenic, antimony, selenium, selenite of soda, pyro- 
lusite, nickel oxide, cobalt oxide, and zinc. A.J.M. 
Color tinge of glass without decolorizers. Hans JEBSEN-MARWEDEL AND ALFRED 
BECKER. Sprechsaal, 63 [46], 874-78 (1930); Rev. belge ind. verriéres, 1, 168-71 (1930).— 
The authors describe changes in the color tinge of glasses without the presence of a 
decolorizer. The rational analysis of the batches used was 72.6 SiOz, 0.6 R2Os, 13.3 RO, 
and 13.5 R,O. From 0.14 to 0.2% Fe.,O; was present in the batches. Grog crucibles 
with a low iron content, whose influence was negligible, were used. The following 
processes observed are described: (1) beginning of the coloring; (2) influence of cullet; 
(3) comparison of the processes of coloring between sulphate and soda glasses; (4) 
influence of the quantity of FesO;; (5) “pressure of oxygen’’ (the retarded escape of 
oxygen or the unsatisfactory effort of the glass batch to give up oxygen) in the batch; 
(6) glasses of frits with admixtures of coal; (7) brown coloring of glasses; and (8) 
glasses with arsenic. The results showed that the color tinge of glass insofar as it 
depends on the iron content is mainly a function of the ‘‘oxygen pressure’’ in the batch 
as this ‘oxygen pressure”’ results from an unsatisfactory decomposition effort of higher 
oxides (Fe:O3, SO3, As,O;, etc.) in the glass flux retarding reaction. A table in colors 
shows the coloring of the glasses investigated. M.V.K. 
Dependence on temperature of the absorptive power of glasses in the ultra-violet. 
W. WEIZEL AND H. W. Wotrr. Z. tech. Physik, 11, 358-61 (1930).—The change in 
ultra-violet absorption with temperature of Supremax, Suprax, and Gundelach glass was 
studied. The absorption spectrum was determined with a quartz spectrograph be- 
tween 3150 and 3800 A, the glass being heated to 500°. Increase in temperature was 
found to move the edge of the continuous absorption spectrum reversibly toward the red. 
The temperature effect is strongest for Supremax glass, then for Gundelach, and least 
for Suprax. For 3400 A light the intensity of the transmitted light is at 400° 20, 33, 
and 75%, respectively, of the values at room temperature, Supremax being least trans- 


parent. (C.A.) 
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Physiological and chemical experiments with ‘‘U.-V.” glasses and method of de- 
termining their quality. H. VaLtentin. Pharm. Ztg., 75, 982-84, 995-98, 1005-1008 
(1930).—A marked tanning of the skin and a slight improvement in strength were 
observed in children who had occupied for several months classrooms having ‘‘Ultravit’’ 
glass windows. No increase in the hemoglobin in the blood was noted. The germina- 
tion period of seeds was considerably shortened under “‘Ultravit” glass, although the 
rapidity of growth of the plants was increased only by about 10%. Fungus cultures 
declined rapidly under ‘‘Ultravit” glass, Changes in chemical compounds are largely 
due to the action of the ultra-violet rays, but in some cases decomposition is caused by 
the visible rays. A simple method of testing ‘‘U.-V.” glasses is described, which is based 
on the action of light in converting potassium nitrate solution into the nitrite. Of the 
glasses examined, the ‘‘Uviolglas’’ (see Ceram. Abs., 8 [12], 873 (1929)) was the best and 
cheapest, while the glass used in the above biological tests, ‘‘Ultravit,’”’ was least trans- 
parent to ultra-violet rays. (B.C.A.) 

Value of tinted glasses. Morris Fisupern. Nat. Glass Budget, 46 [25], 26 
(1930).—Just how much value there is in tinted glasses as a means of protection from 
the strong rays of the sun has never been definitely determined. The scientist is con- 
cerned with two factors in the light: (1) the general question of the light itself and (2) 
the special question of ultra-violet rays from the light. Apparently the amount of 
ultra-violet in ordinary sunlight is not injurious to the normal eye. Glasses are ad- 
vertised as especially valuable because they cut down the ultra-violet rays, although 
all of them pass the infra-red rays in about the same manner as do ordinary spectacle 
glasses. None of the glasses thus far available cut down to any extent the glare or 
bright light from the usual sources. E.P.R. 

Opal glass in modern lighting. Enrico Martueiia. Ind. Silicati, 8 [9], 7-8 
(1930).—Opal glass to be used for illumination must have special optical and photo- 
metric properties. The opal globe as a secondary source of light must produce an ideal 
diffusion of light. Methods of investigating the diffusion and the work of Luckiesh 
on the question are discussed. Ordinarily, opal glass absorbs the extreme blue of the 
spectrum and gives a slightly more yellow-red cast to the light. This has been proved 
the best light for clear vision. The observations of Ryde and Doris E. Yates are 
quoted: (1) The opacity of a glass depends on the diameter of the turbidity particles. 
(2) The size of the turbidity particles depends on the quantity of cryolite added to the 
batch, and on the methods of mixing, working, and fusing. (3) The turbidity particles 
usually increase in volume when the viscosity of the glass at the moment of working 
is rather low. (4) Whether the light is completely diffused or partially radiated de- 
pends on the size of the turbidity particles. (5) The larger the opacifiant particles 
are, the less light is absorbed. (6) The fact that one glass may appear more opaque 
than another is not caused by a greater amount of coloring matter but depends on the 


diametric development of the crystalline aggregate. M.V.K. 
Opal-flashed glasses. G. KOrrn. Ceram. Ind., 14 [5], 526-29 (1930); see also 
Ceram. Abs., 9 [7], 497 (1930). W.W.M. 


Structure of glasses: evidence of X-ray diffraction. J.T. RANDALL, H. P. Rooxssy, 
AND B.S. Cooper. Pottery Gaz., 55 [642], 1898-1901 (1930); Z. Krist., 75 [3-4], 196- 
214 (1930); for abstract see Ceram. Abs., 9 [11], 926 (1930). 

New method for the ebullition of glass. A. Torccier. Jnd. Silicati, 8 [9], 13-14 
(1930); for abstract see Ceram. Abs., 9 [3], 171 (1930). M.V.K. 

Advantages of alumina in glass. W. A. SEGER. Amer. Glass Rev., 50 [9], 15-16 
(1930).—Feldspar is a double silicate of potash and alumina and is more readily assimi- 
lated into the melt than if introduced separately. The desirable results of small quanti- 
ties of alumina are (1) prevention of scumming, blooming, or weathering; (2) pre- 
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vention of devitrification; (3) more rapid, even, and complete melting; (4) increased 
viscosity; (5) lower annealing temperatures; (6) lower coefficient of expansion; 
(7) improved tensile strength; (8) increased hardness and durability; and (9) im- 
provement in brilliance and luster. Fourcault glass must withstand a temperature 
near its melting point for a considerable time without devitrification. One of the diffi- 
culties frequently encountered is the formation of devitrification stones. This condition 
will be materially reduced, if not entirely eliminated, through the introduction 
of alumina. In the production of flat glass by the Colburn process, requiring a vertical 
rise and thence a bending over rolls to a horizontal plane, the addition of small amounts 
of feldspar has been found to produce a product more readily returned to its normal 
shape and producing the effect of neutralizing the stretching action on the upper surface 
and the contraction and wrinkling of the lower surface. Feldspar should be introduced 
in quantities of 10 to 15 Ibs. per thousand pounds of sand and the amount increased in 
the same proportion every three or four days until the most desirable amount is reached. 
E.P.R. 


Influence of chemical composition on refractive index, softening point, and density 
of soda-lime glasses. J. W. Gm anp W. C. Rugcxer. Jour. Amer. Ceram. Soc., 
14 [1], 21-29 (1931); for abstract see Ceram. Abs., 9 [3], 167 (1930). 

Modern measurements of the viscosity of glass. R. Leprus. Rev. belge ind. 
verriéres, 1, 144-48 (1930).—L. describes the method used by English, Washburn and 
Shelton, and Gehlhoff and Thomas (rotating cylinders, Margule’s method). For 
measuring viscosities near the annealing temperature (plastic state) English measured 
the elongation of a rod of glass in a given time. The apparatus for this method is 
described. Viscosity data for commercial glasses are given from Washburn and Shelton 
and from English. Twyman’s theory that the mobility of glass is doubled for each rise 
of 8°C in temperature is not borne out by the viscosity measurements. The apparatus 
used by Gehlhoff and Thomas for measuring viscosity near the annealing temperature is 
described. The results of their work are given. Relations between viscosity and 
temperature are discussed. L. concludes that glasses have two important characteristic 
temperatures which are (1) the temperature of aggregation which separates the liquid 
and the viscous states and (2) the transformation or annealing temperature which 
separates the viscous and the rigid states. See also Ceram. Abs., 9 [10], 833 (1930). 

A.J.M. 


Thermal endurance of glass: an examination of the method of W. M. Hampton 
and C. E. Gould. W. J. A. WARREN. (Presented before the Society of Glass Tech- 
nology, Oct. 15, 1930.) Chem. & Ind., 49 [45], 954 (1930); Nat. Glass Budget, 46 [29], 
21 (1930).—Part I is an examination of the method of Gould and Hampton based on 
tests on beakers between 1 and 2 mm. in thickness. The correction of the observed 
thermal endurance according to the formula proposed by Gould and Hampton, although 
slightly excessive, is better than making no correction for thickness provided all cases 
where the fracture has not penetrated the concave portion of the bottom are first re- 
jected. No effect was observed due to slightly uneven distribution of the glass in the 
beaker or to shielding the beaker from drafts during the tests. In the range of thickness 
proposed for the tests a more accurate and simpler formula is proposed. Part II deals 
with the relation between theory and the results obtained. The distribution of the 
individual values of thermal endurance obtained in the tests does not give a typical 
errot curve. Reasons are given for concentrating attention on the main group of values 
and various formulas tried. The thermal endurance of beakers of sheet glass composi- 
tion was still gradually decreasing after they had been made two months and was 
further reduced 9% nine months later. 

Effect of remelting on properties of glass. W.E.S. Turner. (Presented before 
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the Society of Glass Technology, Oct. 15, 1930.) Chem. & Ind., 49 [45], 954 (1930); 
Nat. Glass Budget, 46 [29], 21 (1930).—Measurements of annealing temperatures, 
density, and coefficient of expansion reveal no change as long as the glass is homogene- 
ous, and as long as its chemical composition remains constant. To obtain further cor- 
roboration on this point, determinations of the electrical conductivity of the glasses were 
put in hand, and the X-ray structures were examined. X-ray diagrams were prepared 
of the extreme members of the series of glasses and an intermediate member, but not the 
slightest difference was found. All the evidence gained from the investigations into the 
various properties of the glasses, therefore, shows that if the heating is such that the 
chemical composition of the glass remains constant, then the physical properties exhibit 
no change. This conclusion does not support the general observations of the glass- 
worker, hence the changes in working properties previously reported are probably due 
to nonhomogeneity in the glass. 
Homogeneity of glass obtained by fusion in a platinum crucible. RicHarp. Rev. belge 
ind. verriéres, 1, 155-56 (1930); for abstract see Ceram. Abs., 9 [5], 340 (1930). A.J.M. 
Fluoride opacifiers. Huco Ktui. Rev. belge ind. verriéres, 1, 174 (1930).—Small 
quantities of fluorspar, sodium fluoride, sodium silicofluoride, or cryolite act always as 
fluxes. Opalization appears only when the amount of opacifier exceeds a certain per- 
centage, very high in the case of fluorspar. Clear glasses containing an opacifier become 
cloudy when reheated. Large quantities of fluorspar are able to pass into solution, 
even in the presence of alumina, without causing opacity if the glass is cooled rapidly. 
The proper reheating develops the opalescence. A.J.M. 
Controlling temperatures. RALPH BROWNE. Ceram. Ind., 15 [5], 494-97 (1930).— 
Indicating, recording, and temperature-controlling instruments are used in the plant of 
the Carr-Lowrey Glass Co., Baltimore, Md. Furnace installations, temperature- 
control installations, and molding machines are enumerated and the steps in the manu- 
facture of products from plain, colored, or enameled flint glass are given. The company 
makes its own hand molds in great variety from a special grade of gray iron. Clay 
products for use in the plant are fired in a special kiln. Quality of all raw materials is 
checked by analyses and products are tested regularly. Illustrated. W.W.M. 
Uniformity of glassmaking materials. R.L. Frimvx. Nat. Glass Budget, 46 [26], 
3 (1930).—F. notes the disadvantages and trouble caused by lack of uniformity in 
glassmaking materials. He cites a number of instances where the difficulty caused by a 
lack of uniformity was brought to his personal attention. A few of the most prevalent 
causes for losses are (1) color, (2) checks, (3) seeds, (4) cords, and (5) brittleness. 
Further defects are caused by (1) variation of iron in the components of the batch; 
(2) presence of some reducing agent introduced by batch materials which may be in the 
form of dirt from cullet, labels, corks, etc.; (3) condition of fire and ray of melting which 
includes size of batch piles as related to condition of fire; (4) quantity of moisture en- 
trained by the batch constituents, as in the atmosphere and fuel. E.P.R. 
Effect of pressure on rigidity of glass. ANON. Amer. Glass Rev., 50 [2], 14 (1930).— 
The effect of pressure on the rigidity of several varieties of glass is discussed by P. W. 
Bridgman in Vol. 63, No. 10, of the Proceedings of the American Academy of Arts and 
Sciences. The effect of pressure on the shearing modulus of glass was examined by using 
an apparatus in which a stretched horizontal helix of glass and another of steel wire 
supported between them a horizontal piece of manganin wire against which the contact 
point rested. Upon the application of pressure, the rigidity of the two substances was 
differently affected and the contact wire shifted in position. From the known value of 
the shearing modulus of steel under pressure, that of glass was calculated. It was found 
that, in contrast to steel, the shearing modulus of glass grows less under increasing 
pressure. E.P.R. 


J 
| 


1931 GLASS 109 


Glass masses. MaANevitcH-ALMAzow. Ceramics and Glass, 6 [7-8], 350-52 
(1930).—M. describes tests made to determine the properties of glass masses prepared 
from different kinds of clays, lime, dolomite, phosphorite, and sand. The compositions 
of several batches are given and the properties of the masses obtained are tabulated. 
The thermal stability of the samples obtained is good and they have a low coefiicient 
of expansion. Their chemical stability is higher than the stability of ordinary lime- 
alkali glass. M.V.K. 

Purifying ground feldspar magnetically. ANoN. Chem. Met. Eng., 37 [11], 688-89 
(1930).—Adaptation of a recently-developed electromagnetic induction separator to the 
processing of ground feldspar has lately been made in the plant of the Tennessee Mineral 
Products Corp. to obtain a granular product suitable for the glass industry. The 
separator removes from the raw feldspar almost all contaminating materials, like iron, 
garnet, pyrite, tourmalin, hematite, biotite, and even muscovite, leaving almost chemi- 
cally-pure feldspar in a form best suited for blending with the other raw materials of the 
glass industry. Photomicrographs show the comparison between this new 20-mesh 
granular material and ground feldspar produced in the usual manner. G.R.S. 

Triboelectricity and friction. Surface strain and relaxion for unlike solids. P. E. 
SHAW AND R. F. Hanstock. Proc. Roy. Soc. [London], 128A, 480 (1930); Sprechsaal, 
63 [44], 837 (1930)—The authors discuss the following phenomenon: By rubbing a 
lime-soda glass rod with a silk cloth the glass rod takes up a definite electric charge which 
varies its sign when heated from 300 to 350°C and again rubbed. This phenomenon 
seems to be produced by tensions generated by rubbing the surface of the glass, which 
tensions are liberated by heating to 350°C. Experiments with perfectly clean filter 
paper and filter paper soiled by organic substances show plainly that this phenomenon 
of varying signs of the charge must be ascribed to thin skins produced by the soiled 
rubbing cloth and not to surface tensions. M.V.K. 

Thermal expansion of soda-lime-silica glasses. ANON. Bur. Stand., Tech. News 
Bull., No. 163, p. 109 (1930).—The thermal expansions of 20 soda-lime-silica glasses 
have been determined from room temperature to their initial softening temperatures. 
The compositions vary from approximately 54 to 80% silica, 38 to 12% soda, and 3 to 
15% lime. An effort has been made to evaluate the expansion of these glasses in terms 
of their lime and soda content, over the range from room temperature to where the rate 
of expansion increases. The expansion of any of the glasses in the series can be com- 
puted with a fair degree of accuracy from the following expression: E; = K,[1.35(CaO + 
Na;,O) — 0.006(Ca + Na,O)? — 0.065CaO]. In this expression E is the expansion in 
microns per centimeter at any temperature t, and the value for K at certain temperatures 
is as follows: 


¢ = 30°C 100 200 300 400 500 
K=0 0.21 0.57 1.00 1.49 2.00 
R.A.H. 


Résumé of a course in glassmaking. III. ANon. Rev. belge ind. verriéres, 1, 
158 (1930).—The thermal properties discussed are specific heat, thermal conductivity, 
coefficient of thermal expansion, thermal hysteresis, resistance to thermal shock, fusion, 
and surface tension. IV. Jbid., 1, 176-77 (1930).—Viscosity and optical properties 
(transparency, refraction, reflection, and dispersion) are discussed briefly. For Parts I 
and II see Ceram. Abs., 9 [10], 836; [12], 1038 (1930). A.J.M. 

Manufacture of rolled plate. III. Ernst Lurz. Glass Ind., 11 [12], 277-83 
(1930).—Details of glass furnace vault construction and effects of various types of vault 
construction are presented. The importance of the form and quality of melting pots for 
the manufacture of plate glass is stressed. The shape and sizes of the different kinds of 
pots is discussed. Different sorts of pot-removing machinery for the withdrawal and 
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insertion of pots are described as to construction and operating details. Illustrated. 
For Part II see Ceram. Abs., 10 [1], 26 (1931). E.J.V. 
Tests with glass. ANoNn. Pottery Gas., 55 [642], 1914-15 (1930).—By passing a 
small current through the wire mesh and an auxiliary ice-cooled resistance, the potential 
differences across the specimen and resistance can be compared. The wire thus forms 
its own resistance thermometer, the necessary temperature calibration being effected 
with the specimen entirely immersed in water. The surface temperature of the glass is 
measured by means of paraffins. No appreciable difference of temperature between the 
wire and the glass is found. Ultra-violet transmission shows some ‘“‘solarization”’ 
(decrease in transmission caused by irradiation of the exposed glass) but allowing for this 
effect, the reduction in transmission due to the dirt film is barely appreciable. White- 
washing or similar surface treatments can affect the amount of solar heat transmitted by 
a glass roof. A marked difference of temperature is noted under whitewashed and 
clear glasses. E.J.V. 
Definition of glass. Grorce W. Morgy. Art & Archaeology; Amer. Glass Rev., 
50 [2], 16 (1930).—Glass is a liquid in a state of suspended animation. Only three in- 
gredients mixed in the proper proportions and melted and cooled can produce this 
unique state of matter. The three ingredients of glass, lime, soda, and sand, when 
mixed in certain proportions have a particularly low melting point. As a result of this, 
by the time the mixture reaches its freezing temperature it is so stiff and viscous that the 
molecular change which would cause the glass to become opaque can hardly take place. 
Too little or too much of any of the ingredients and the glass becomes opaque and not 
durable. Glass may best be defined as a liquid whose rigidity is great enough to enable 
it to be put to certain useful purposes. f E.P.R. 
Preventing deterioration of glass in storage. ANON. Amer. Glass Rev., 50 [5], 
16 (1930).—Use of acid dip and packing paper between the sheets will aid in preventing 
the deterioration of window glass in storage. E.P.R. 
Talcum in the glass industry. H.ScuNurprem. Schnurpfeil’s Rev. Glass Works, 
14, 3381-85 (1930).—Talcum is recommended for use in glass because of its MgO 
content. It should be used in both clear and opal glasses to add to resistance against 
chemical attack and mechanical shock. (C.A.) 
Glauber salt in glass industry. V. E. Tisucuenxo. Akad. Nauk. U.S. S. R. 
Material., No. 73 (Karabugaz and its industrial importance, 3rd ed.), 217-88 (1930).— 
The use of Glauber salt in glassmaking in general, and, particularly, in regard to utiliza- 
tion of the product obtained at the Karabugaz district is discussed. Methods of de- 
hydration, requirements set for sulphate by the glass industry, and methods of analysis 
are described. (C.A.) 
Eliminating streaks in the first melts in glass furnaces working intermittently. 
Econ Arnot. Sprechsaal, 63 [41], 776-77 (1930).—Economic depression has forced all 
glass manufacturers to cut down production. One-furnace plants work intermittently 
for short periods of time. They found that the first batch to be fused after the furnace 
has been cooled contained streaks and striae. This first melt can never be satisfactory 
if the continuous work methods are used. “The attaining of a good fusing heat is difficult; 
the glass left in the pot has absorbed more of the pot-glass lining which forms the streaks 
and striae. These streaks cannot be eliminated by even the most assiduous emptying 
of the pots. The pot-glass lining differs from the ordinary type of glass and the residual 
glass changes slightly during the cool period. Alumina is absorbed from the walls of the 
pot and evaporation of alkalis occurs. The following directions are given for eliminating 
the streaks: (1) When the furnace is not working it should be kept at the lowest possible 
temperature to prevent the melting of the pot-glass lining and the change in composition 
of the residual glass, but not low enough to injure the pots. (2) When the work is re- 
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begun the kiln should be heated to a high fusing temperature. The pot-glass lining will 
melt but this cannot be avoided. (3) Only after the furnace and pots are thoroughly 
heated should the first batch be added. (4) A high fusing temperature must be main- 
tained throughout the entire fusing period. (5) The glass must be melted to as thin a 
liquid state as possible. (6) The entire contents of the pot must be vigorously agitated 
by blasting or blowing. This blasting will destroy the streaks and mix the glass homo- 
geneously. (7) After the glass is free from streaks, the furnace temperature must be 
reduced to prevent more streaks from being formed, but the temperature should still be 
sufficient for clarifying the glass. A better fuel is required for intermittent than for 
continuous work because of the necessity of high temperatures. The question arises as 
to whether long interruptions may produce changes in the quality of the residual glass: 
the evaporation of alkalis, the burning of the decolorant in crystal glass, and the fluorine 
in glass containing the latter. These are circumstances which can easily be counter- 
acted by correcting the first melt. Large quantities of glass residues can be prevented 
by careful handling of the last batch before stopping the furnace. It is generally more 
economical to let the short work period occur at equal intervals within the week. 
M.V.K. 
Thermal investigation on glass furnaces heated by crude oil. M. A. E1IssENBOUND 
AND H. M. Itzkovitcu. Ceramics and Glass, 6 [7-8], 341-44 (1930).—The authors 
describe thermal investigations. In Germany the consumption of coal is 0.8 to 0.85 kg. 
for 1 kg. of a batch of green bottle glass. If the heat capacity of 1 kg. of mineral coal 
equals 7000 heat units then the consumption of heat for 1 kg. batch equals 5600 to 5950 
heat units. Furnaces using crude oil show a consumption of 0.186 kg. for 1 kg. batch or 
1771 heat units. M.V.K. 
Small tunnel kiln for glassware. ANoNn. Sprechsaal, 63 [46], 884 (1930).—A 
new, small tunnel-muffie kiln for glassware of the system Paul A. F. Schulze is described 
and its advantages demonstrated. It can be heated by generator or illuminating gas, 
wood, briquets, coal, oil, or electricity. The comparatively small firing channel requires 
a short preheating, and the fuel consumption amounts to '/; t6 '/; of that of standing 
muffies. Small ware is ready after 8 to 10 hrs. firing. M.V.K. 
Bearing for glass cutters. ANon. Nat. Glass Budget, 46 [28], 25 (1930).—The 
Fletcher, Terry Co. announces the development of a special Non-Friction Bronze 
Bearing for glass cutters which eliminates friction, jumps, skips, and broken glass. 
It claims that the bronze bearing produces a free running, accurate cutting wheel of 
exceptionally long life and that the wheel does not require frequent oiling. E.P.R. 
An artist tours a glassworks. IV. Anon. Pottery Gaz., 55 [642], 1907 (1930).— 
Illustrated descriptions of drawing of glass tubing and the use and operation of a leer 
are presented. See also Ceram. Abs., 10 [1], 25 (1931). E.J.V. 
New Dixon all-electric leer. H.L. Drxon Co. Glass Ind., 11 [12], 285-87 (1930); 
Nat. Glass Budget, 46 [31], 3 (1930); Amer. Glass Rev., 50 [9], 14 (1930).—The H. L. 
Dixon Co. announces a new electric leer for the annealing of all sizes and shapes of ware 
and automatically handling it from the forming machine to the packer. 
Wide use of glass planned for new research laboratory. ANON. Amer. Glass 
Rev., 50 [5], 26 (1930); for abstract see Ceram. Abs., 9 [12], 1039 (1930). E.P.R. 
Heat-resisting glass made for air beacon. ANON. Popular Sci., 118 [1], 66 
(1931).—Special heat-resisting glass has been designed to stand up under the extreme 
temperature of a giant rotating aerial beacon of 1,075,000 candlepower. Illustrated. 
EJ.V. 
Glass as building material. G. Brinpi. Diamant, 51 [35], 685-87; [36], 702 
704 (1929); 52 [1], 6-7 (1930).—The development of the application of glass to building 
construction is discussed, including wired glass and heavy prismatic plate glass for the 
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transmission of light by diffraction into otherwise dark underground rooms and cellars. 
The various methods of jointing such glass with metals, cements, and ferro-concrete are 
described, with special reference to the construction of pavement lights intended to bear 
the heavy load of pedestrians. E.J.V. 
Multi-plate glass. ANon. Nat. Glass Budget, 46 [26], 8 (1930).—Detroit banks 
use bullet-proof glass and multi-plate bullet-proof glass. ‘‘Multi-plate’’ is made up of 
three pieces of plate glass with an overall thickness of 1!/s-in. The core or main piece is 
of 7/s-in. polished plate glass. Flanking each side of this core is a piece of !/s-in. polished 
plate glass laminated to it with a piece of pyralin. A bullet may crack all three layers of 
the glass, but the construction prevents the glass from scattering, and the bullet cannot 
penetrate. E.P.R. 
Window lighting. ANon. Amer. Glass Rev., 50 [6], 32-36 (1930); Nat. Glass 
Budget, 46 [28], 18 (1930).—The government through its Public Health Service has 
erected an experimental building in which it is experimenting with both the position and 
the size of windows needed to determine the most desirable and efficient arrangement 


for the admission of light. E.P.R. 
Two hundred-inch mirror. ANON. Amer. Glass Rev., 50 [6], 26 (1930); for 
abstract see Ceram. Abs., 9 [12], 1038 (1930). E.P.R. 


Black glass for blackboards. ANon. Popular Sci., 118 [1], 69 (1931).—Glass or 
porcelain enamel, instead of slate, may be the future material preferred for school 
blackboards. See also Ceram. Abs., 9 [12], 1037 (1930). z.3.¥. 

Self-help in the lighting business. F. SHEwrinc. Gas Jour., 192 [3515], 30-32 
(1930).—The changing policy in house lighting is discussed. The use of leaded glass 
is discussed in connection with the artistic side of house lighting. G.R.S. 

Colors shunned by flies. RoBERT NEwsTEAD. Amer. Glass Rev., 50 [3], 36 
(1930); for abstract see Ceram. Abs., 9 [8], 630 (1930). E.P.R. 

Eliminating waste in the glass industry. G. H. Mies. Amer. Glass Rev., 50 
[3], 15-16 (1930); for abstract see Ceram. Abs., 9 [12], 1036 (1930). E.P.R. 

Federal specification on flat glass for glazing. ANon. Nat. Glass Budget, 46 
[27], 3 (1930).—There is a proposed revision through Federal Specification No. 123 
relative to flat glass used for glazing purposes by individual departments of the govern- 
ment. This specification was approved for promulgation by the Federal Specifications 
Board on Sept. 27, 1930, for the use of the departments and independent establishments 
of the government in the purchase of this commodity. E.P.R. 

Silvering glass. Donatp E. SHarp. Glass Ind., 11 [12], 273-76 (1930).—The 
earliest attempts to chemically deposit silver film were made by Liebig a hundred years 
ago. A review of some of the various methods developed is presented with a discussion 
of the outstanding features of each. The difficulties fall into two groups: (1) troubles 
due to lack of cleanliness of the glass and (2) those due to faulty solutions. A set of 
rules, which, if followed, will do away with the difficulties often encountered, is pre- 
sented. E.J.V. 

Evolution of the American plate-glass industry. FRANK W. Preston. Diamant, 
52 [21], 469-70 (1930); reprinted from Glass Ind., 11 [7], 151-52 (1930); for abstract 
see Ceram. Abs., 9 [9], 727 (1930). : E.J.V. 

Belgium abandons mouth-blown glass. ANon. Chem. Met. Eng., 37 [11], 713 
(1930).—Mouth-blown glass has been abandoned completely in favor of the machine- 
blown article. Projects are under consideration for new equipment to lower manu- 
facturing costs and provide for the utilization of gas from coke ovens and blast furnaces. 

G.R.S. 

Glassmaking sand in Singapore. D. W. Smitu. Pottery Gaz., 55 [642], 1927 

(1930); Commerce Repts., No. 44, 307 (1930).—A high-grade sand for glassmaking exists 
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in a 76-acre tract of land at Singapore. This sand is superior to that used by the Japa- 
nese glass industry, and a Japanese firm desired to make a 2-year contract for 3000 T. of 
the sand monthly. A glass factory has been proposed for Singapore some time next 
year. E.J.V. 
Murano glass. ANON. Christian Sci. Mon., 23 [3], 7 (1930).—Frosted effects 
combined with black are the new note in Murano glass. The frosted effect is the 1930 
secret of Murano glassblowers. The ingredients of Murano glass are Fontainebleau, 
France, sand, carbonate of soda, feldspar, and chalk, and it is the proportion of these 
simple ingredients that has been the jealously-guarded secret of every master blower of 
Murano for over 600 years. Illustrated. E.J.V. 
Price of plate glass. H. J. Diamant, 52 [9], 148-49 (1930).—A plea is made 
for the simplification of the methods used for determining the prices of plate glass used 
by bevelers, mirror makers, etc. E.J.V. 
Development of American glass industry. Gert Wem. Diamant, 51 [22], 424-26 
(1929).—Considerable data on the development of the giass industry in America are 
presented and discussed. E.J.V. 
Carthaginian lenses. H. L. Taytor. Glass Ind., 11 [12], 285 (1930).—The de- 
velopment of lenses is ascribed to the Cretans of 1800 B.c. Perfect lenses with powers 
between 5 and 8 diopters were found at Cnossus and Mount Ida. The Phoenicians 
appear to have carried such lenses to the mainland, to Troy, Tyre, Nineveh, and Britain. , 
At Carthage five glass lenses have been unearthed at the ancient necropolis, two of them, 
of power 5,5 diopters, in the sarcophagus of a prominent individual. E.J.V. 
Glass manufacture in Virginia and W. Virginia. ANon. Nat. Glass Budget, 46 
[28], 17 (1930).—A detailed history of the glass manufacture in Va. and W. Va. is given. 


E.P.R. 
Conditions in the Belgian glass industry. WatTerR H. SHoLes. Commerce Repts., 
No. 46, p. 434 (1930); see also Ceram. Abs., 10 [1], 78 (1931). E.J.V. 


Glass industry in Australia. L.Messey. Jnd. Eng. [Australia], 5, 251-56 (1930).— 
The Crown Crystal Glass Co’s. Sydney plant is described with photographs. The rdle 
of glass in the future is discussed; as a building material, plain and colored glass may give 
architectural effects which no other material can. H.H.S. 


BOOKS 


Recuperative Boiler Furnaces in Glassmaking. (Les chaudiéres a recuperation 
employées en verreries.) ANON. 2nd ed. Published by l’Office de chauffe des ver- 
reries allemandes, 91 Gutleutstrasse, Frankfort, Germany. Price, 10 M. Reviewed in 
Rev. belge ind. verriéres, 1, 164 (1930). A.J.M. 

Directory of suppliers for European glass industry. ANoNn. Amer. Glass Rev., 50 
[2], 14 (1930).—Mueller & Schmidt, Coburg, Germany, has issued a directory of ma- 
terial and equipment suppliers to the glass, pottery, and enameling industries. The 
book gives addresses and other data on suppliers in Germany, Austria, Belgium, France, 
Great Britain, and Czechoslovakia. There are hundreds of names in the general index 
and the suppliers are divided into groups. The groupings include clay and refractories, 
chemicals, colors, ete. In some groups, there are divisions into the three main indus- 
tries. E.P.R. 

PATENTS 


Heating means for sheet-glass apparatus. JoHN L. Drake. U. S. 1,781,917, 
Nov. 18, 1930. In glass apparatus, a receptacle adapted to contain a mass of molten 
glass, an electrical heat-resistance element for heating the glass, and a plurality of elec- 
trodes acting to automatically lessen the heating effect of the heat-resistance element 
when the glass reaches a predetermined temperature, the electrodes then functioning 
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to effect a heating of the glass whereby to maintain it at such predetermined tempera- 
ture. 

Plate glass polishing apparatus. FREDERIC MERIAN AND JAMES W. CRUIKSHANK. 
U. S. 1,782,475, Nov. 25, 1930. In a glass-surfacing machine having a supporting 
structure carrying detachable surfacing elements, means for removing the surfacing 
elements when detached from the supporting structure, the means including a vertically 
adjustable arm movable horizontally into and out of engagement with the surfacing 
elements. 

Sheet glass handling mechanism. VERNON M. Dorsey. U. S. 1,782,716, Nov. 25, 
1930. Ina device of the character described, the combination with a traveling carriage 
having a glass-receiving and feeding bed, of a leer conveyer comprising glass-feeding 
devices mounted for movement out of and into the path of the carriage, and means for 
moving the devices successively substantially into line with the glass-receiving and 
feeding surface of the carriage as the latter recedes. 

Cover glass. States Leg Lespsy. U. S. 1,782,732, Nov. 25, 1930. A cover glass 
comprising a transparent plate, and parallel light-refracting members on the plate, each 
of the light-refracting members being divided midway of its width into parallel light- 
refracting surfaces of opposite curvature. 

Manufacture of splinterless glass. JoHN JeFrRAy. U. S. 1,782,852, Nov. 25, 
1930. Apparatus for manufacturing splinterless glass, comprising an air-tight chamber 
for holding two sheets of glass and an interposed layer of suitable adhesive material, 
the chamber having collapsible upper and lower sides, a perforated plate secured under 
the lower side of the chamber, a compartment arranged below the perforated plate, 
heating devices inclosed in the compartment and adapted to render the interposed 
layer adequately adhesive, and means for exhausting the air from the chamber to 
collapse its walls upon the sheets of glass and thereby effect the complete and per- 
manent union of the sheets of glass at a pressure not exceeding that of the atmosphere. 

Making sheet glass. Wim.i1am L. Monro. U.S. 1,782,972, Nov. 25, 1930. Sheet- 
glass drawing apparatus, including a molten bath, knurled rolls for engaging the edge 
portions of a glass sheet and assisting in drawing it upwardly from the bath, smooth 
rolls between the knurled rolls and the bath for frictionally engaging the sheet to resist 
its upward movement and stretch the same, means for driving the smooth rolls in a re- 
verse direction to the direction of travel of the glass, and means for adjusting the 
position of the smooth rolls and the knurled rolls, substantially as described. 

Forming glass articles. RicHarp LA France. U. S. 1,783,191, Dec. 2, 1930. 
In a glass-forming machine, the combination of a pair of molds arranged side by side 
and each comprising separable sections, a pair of levers, operating connections between 
each lever and the sections of one mold for closing the molds when the levers are operated 
in one direction, a slide block, and toggle links pivotally connected to the slide block 
and to the levers for transmitting motion from the slide block to the levers, the pivotal 
point of connection between each toggle link and the slide block being shiftable relatively 
to the slide block to permit an equalization of pressure transmitted through the toggle 
links to the molds when one mold is brought te a closed position in advance of the other. 

Glassware forming machine. Lronarp D. Sousrer. U. S. 1,783,201, Dec. 2, 
1930. (1) Ina glassware-forming machine, a stationary support, a blank mold mounted 
on the support and reciprocable thereon between horizontally spaced charge-gathering 
and blank-transfer stations, a finishing mold mounted for oscillatory movement verti- 
cally on the support between the transfer station and a ware-ejecting station, means to 
transfer a blank from the blank mold to the finishing mold at the transfer station, means 
to expand the parison at the transfer station while in the finishing mold, and means to 
apply additional air pressure to the interior of the blank after expansion thereof. (2) 
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In a glassware-forming machine, means to form a parison, means to place the parison at a 
transfer station, a finishing mold to enclose the parison at the transfer station, means for 
moving the finishing mold between the transfer station and a discharge station, and 
means including a knock-out disk having an opening therein to apply air under pressure 
and freely-circulating air to the finishing mold in alternation to blow the blank to its 
final form. 

Glassware annealing leer. Percy Q. Witiams. U. S. 1,783,208, Dec. 2, 1930. 
A leer including an annealing chamber, a recuperator having a set of vertical tubes open 
at both ends and communicating at their upper ends with the chamber, the chamber 
having outlets spaced along its ceiling, means for forcing air through the tubes into the 
annealing chamber and exhausting the air through the outlets, means to conduct the 
exhausted air to the lower ends of the recuperator tubes, means separating the recuper- 
ator into upper and lower sections, means for directing products of combustion rear- 
wardly through the upper section and forwardly through the lower section of the re- 
cuperator over the exterior surfaces of the tubes, a longitudinal flue arranged below the 
recuperator to receive products of combustion from the lower section of the recuperator, 
and means for exhausting products of combustion from the opposite end of the flue to 
the atmosphere. 

Glass-pot filling apparatus. Wmw.1am E. Barnes. U. S. 1,783,459, Dec. 2, 1930. 
The combination in apparatus for charging a glass-pot furnace having a series of openings 
through its crown, of a framework mounted for movement upon the floor in front of the 
furnace longitudinally thereof and provided with a filling means consisting of a hopper 
and a chute lying above the furnace and supported so that it may be moved up and 
down upon the framework at an inclination such that the chute will pass through any 
one of the openings when lowered, and means for supplying batch to the hopper, the 
framework being mounted for swinging movement about a vertical axis so that the angle 
at which the chute enters the furnace may be shifted to permit it to discharge to either 
one of two pots in the furnace. 

Fluid-cooled roll. Joun H. Fox. U. S. 1,783,465, Dec. 2, 1930. In combination 
in a roll, an outer cylindrical casing, a liquid supply tube extending through the casing 
and discharging through the central portion thereof, a second tube surrounding the 
supply tube and concentric therewith provided with a series of perforations along its 
central portion, means for supplying a cooling fluid under pressure to the supply tube, 
means for withdrawing the fluid from the ends of the casing, and means for supporting 
the tubes so that they are free to expand and contract independently of the casing. 

Regulating the temperature of glass withdrawn from a tank. Harry F. HITNeR. 
U. S. 1,783,473, Dec. 2, 1930. The combination with a tank having an outlet opening 
and a pair of sizing rolls in opposition to the opening, of means for heating the stream of 
glass passing to the rolls, comprising means for causing a flow of electric current from the 
rolls through the stream of glass, the means including a connection from a supply of 
current to the rolls, an electrode making contact with the body of molten glass in the 
tank, and a second connection from the supply of current to the electrode. 

Handling glassware. JouN E. Scuroper. U. S. 1,783,939, Dec. 2, 1930. Appa- 
ratus for handling glassware comprising an arm mounted for movement between a 
ware-receiving station and a ware-delivery station, tongs mechanism carried by the 
arm, the tongs comprising a pair of gripping members each consisting of a pair of fingers, 
and means for moving the members toward and away from each other and simultane- 
ously moving the fingers of each pair toward and away from each other. 

Making composite glass. James H. Suerts. U. S. 1,783,985, Dec. 9, 1930. In 
combination in apparatus for making composite glass, a rubber bag for carrying the 
sheets to be joined, means for sealing the bag, and an air chamber lying entirely inside 
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the bag, the chamber having an opening into the bag to permit a flow of air to its interior, 
and being relatively rigid to prevent collapse when the bag is exposed to pressure in a 
pressure tank. 

Glassworking apparatus. MerToN A. STEELMAN. U. S. 1,784,763, Dec. 9, 1930. 
Glassworking apparatus comprising a feeder for molten glass provided with a discharge 
outlet and with a fluid-pressure operated shear arranged to reciprocate beneath the out- 
let, a forming machine provided with molds arranged to receive mold charges from the 
feeder, a valve for actuating the shear, spaced members for operating the valve, means 
associated with the forming machine for successively engaging the spaced members, and 
means for changing the relative spacing of the members and for thereby changing the 
interval between the reciprocating movement of the shear. 

Glassmelting tanks. Hartrorp-Empire Co. Brit. 334,799, Nov. 5, 1930. The 
blocks from which a glassmelting tank is built are heat insulated over the major part 
of their outer surface, other parts, e.g., the edges, being left uncovered so that the 
joints between the blocks may be kept cool. The side-wall blocks are enlarged at their 
upper ends to provide recesses for insulating material, which extends nearly to the side 
edges of the blocks, thus leaving gaps at the joints. The enlargement is preferably 
uninsulated. The floor of the tank is also backed by panels of insulating material, 
which extend nearly to the joints. The edges of the insulating material may be beveled 
at the gaps, and the enlargement and the joints may be cooled by air blasts 

Glass manufacture. EcGyrstLt Izz6Lampa £S VILLAMOSSAGI RESZVENYTARSASAG 
AND J. Leval. Brit. 335,931, Nov. 26, 1930. A device for gathering molten glass and 
other vitreous material comprises a revolving rod which is automatically dipped into 
the molten material and then withdrawn, and the quantity of glass gathered on the end 
of the rod is detached therefrom by the aid of a stripping tool through which the rod is 
drawn. The device is suitable for delivering charges of Vitrite, used in the caps of in- 
candescent electric lamps. 

Unsplinterable glass. T. W.HoLT ANp J. F. W. Stuart. Brit. 336,037, Nov. 26, 
1930. Unsplinterable glass is made by subjecting the component sheets to fluid pressure 
inside an autoclave. The pressure may be applied by admitting air, in which case the 
sheets may be immersed in a liquid, or by admitting a liquid which may be the solvent 
for the adhesive. The sheets may be subjected to a preliminary pressure to extrude the 
excess of adhesive. 

Apparatus for annealing and cooling sheets of glass. Soc. ANON. DES MANUFAC- 
TURES DES GLACES ET PRODUITS CHIMIQUES DE StT.-GOBAIN, CHAUNY ET CIREY. Fr. 
684,496, Feb. 7, 1929. (C.A.) 

Colored glass. DrutTscHE GASGLUHLICHT-AUER-G.M.B.H. Fr. 684,705, Nov. 9, 
1929. Different colors from a wine-red to a blue-gray or green-brown are obtained with 
a mixture of oxides of Nd and praseodymium in proportions varying from 4 to 3 up 


to 3 to 5. 'C.#.) 
Glass ampoules, etc. FELIX MEYER. Ger. 485,091, April 2, 1926. Manipulative 
features are given. (C.A.) 
Making glass ampoules, etc. FELIx Meyer. Ger. 503,756, April 20, 1926. Addn. 
to 485,091 (see preceding patent). ; (C.A.) 
Colored glass. RicHarp K6pr. Ger. 505,041, Aug. 27, 1927. Manipulative 
details of the manufacture are described. (C.A.) 


Heavy Clay Products 


Formation of bubbles on stoneware pipes. CARL GrovEN. Tonind.-Ztg., 54 
[89], 1403 (1930).—G. concludes that bubbles on stoneware pipes are of chemical origin. 
They appear during the processes of disintegration of soluble expansive ingredients in 
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clay, e¢.g., in lime combined with carbonic acid or sulphuric acid, iron sulphide, ete. It is 
not clear how great is the influence of fuels containing sulphur on the formation of 
bubbles. G. thinks that such fuels influence only the formation of salt glaze, sodium 
silicates, and the color of the body. After the outside of the body is vitrified, the 
bubbles may appear only when clays containing much iron oxide are used, and the clay, 
although very finely ground, contains carbon. In this case a reduction of iron oxide into 
ferrous oxide or ferrosoferric oxide occurs with the generation of carbon monoxide and 
carbonic acid whose gases produce swelling in the bodies. See also Ceram. Abs., 9 [12], 
1045 (1930). M.V.K. 
Smoking ware. F. NIEBLING. Tonind.-Zig., 54 [91], 1429-30 (1930).—N. dis- 
cusses the advantages and disadvantages of smoking ware and comes to the conclusion 
that a brick plant having an artificial drying installation does not need to smoke its 
ware. M.V.K. 
Absorption of water by brick and pumice blocks. Hie_scuer. Tonind.-Ztg., 54 
[87], 1874 (1930).—H. discusses the water-absorbing capacity of different building ma- 
terials. Materials with large pores such as pumice blocks absorb less water than brick 
or cement blocks because large air spaces have lower capillary action. Tests show that 
pumice blocks require about 28 days for giving off the water absorbed, while a brick 
requires only 17 days. These results show that materials with finely-celled pores absorb 
water much quicker and more intensely but also give it off much more rapidly. When 
water flows under pressure, brick absorb it very slowly in consequence of the great 
resistance. of the very fine capillaries, while pumice stones, having much larger pores, 
are very quickly impregnated by water under pressure. H. concludes that the fineness 
of pores of the brick and the quick loss of water resulting from this are among the best 


properties of the brick. M.V.K. 
Testing the resistance of brick to atmospheric agents. ANON. Rev. mat. constr. 
trav. pub., No. 252, pp. 176-77B (1930). A.J.M. 


Lime lumps in brick. ANon. Tonind.-Ztg., 54 [86], 1361 (1930).—Brick con- 
taining lime lumps crack, and thorough grinding of the clay does not help. In such 
cases by immersing the brick in water, hydrate of lime is formed which penetrates the 
pores and protects it from disintegration. The brick absorbs from 200 to 300 g. of 
water which makes it excessively heavy. Higher firing does not help because the clay 
would fuse before the formation of the inactive ferruginous lime silicates. Expansion 
of the lime in the fired brick is prevented by mixing the clay with finely-powdered fuel 
so that every particle of lime combines with a particle of fuel. M.V.K. 

Vapor glazing and color flashing of pre-Cambrian shales. Hitton L. Loncr- 
NECKER. Brick Clay Rec., 77 [12], 659-66 (1930); for abstract see Ceram. Abs., 9 [12], 


1044 (1930). E.J.V. 
Treatment of clay. J. G. Pumps. Refrac. Jour., 6 [61], 32 (1930); for abstract 
see Ceram. Abs., 10 [1], 77 (1931). E.P.R. 


Developments in reénforced brickwork. Norman W. Ketcn. Brick Clay Rec., 
77 [12], 64548 (1930).—Reénforced brickwork is constructed by embedding rods, wire, 
or mesh in the mortar joints as the brickwork progresses. Vertical steel can be set and 
the brickwork built around it. When vertical steel is 4'/. inches from the outside it is 
embedded in the regular wall mortar joints; when nearer, the brick may be laid on edge 
or cut around the reénforcing without affecting the strength. Extracts from various 
printed data on tests made on reénforced brickwork are quoted. Illustrated. See also 
Ceram. Abs., 10 [1], 35 (1931). E.J.V. 

Reénforced brick masonry engineering. JupsoN VocpEs. Clay-Worker, 94 
[5], 308-10 (1930).—Reénforced brick masonry differs from reénforced concrete as plain 
brick masonry does from plain concrete. Standard reénforcing rods are built into the 
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masonry. Some of the possibilities of this type of construction are enumerated and 
discussed. Illustrated. E.J.V. 
Chicago clay and scove kilns used to make tile. ANon. Brick Clay Rec., 77 
[11], 599-600 (1930).—The Tuthill Building Material Co., Blue Island, IIl., is making 
hollow tile out of Chicago clay, firing in oil-fired scove kilns, and selling its product in 
the Chicago territory. Its manufacturing process is described in detail. illustrated. 
E.J.V. 
Drier problems with calculations. Joun L. Carrutners. Jour. Amer, Ceram. 
Soc., 14 [1], 8-20 (1931); for abstract see Ceram. Abs., 9 [3], 183 (1930). 
Power and heat consumption in sand-lime brick plants. W. Leper. Rock Prod., 
33 [23], 79 (1930); for abstract see Ceram. Abs., 9 [11], 958 (1930). W.W.M. 
Hunting new residential building materials. ANon. Rock Prod., 33 [23], 52 
(1930).—Research has started under the direction of Ross F. Tucker, professor of 
building construction at Mass. Institute of Technology, on the problem of finding a 
new building material from which dwellings can be erected by unskilled labor. Homes 
are desired which are fire-resisting, more durable, insulated from cold, and yet come 
within limits of home-owners’ incomes. W.W.M. 
Newest German scientific researches in the brick industry. Hans Hrrescu. 
Tonind.-Ztg., 54 [80], 1273-75; [82], 1303-1304; [84], 1830-32; [86], 1356-58 (1930).— 
H. describes the latest researches of German investigators in the field of brick manu- 
facture covering the following points: (1) estimation of raw materials; (2) determina- 
tion of the fine structure of materials used; (3) injury produced by foreign substances; 
(4) difficulties of molding, drying, and firing; and (5) properties of the products and 
methods of testing. : M.V.K. 
Modern Swedish brick plant. Anon. Tegel, 20 [9], 67-71 (1930); Tonind.- 
Ztg., 54 [88], 1398 (1930):—A description is given of the A. B. Fajans brick plant in 
Falkenberg, Sweden, reconstructed in 1928. The daily output is 40,000 brick. The 
Dannenberg annular kiln has a firing chamber 120 m. long. The annual production 
amounts to about 10 million brick. M.V.K. 
Swedish brick standards. Anon. Tegel, 20 [9], 65-67 (1930); Tonind.-Ztg., 
54 [90], 1427 (1930).—The new Swedish standard specifications include (1) wall clinker, 
(2) fagade brick, (8) thoroughly-fired brick, (4) ordinary brick, (5) light brick, and 
(6) highly-porous brick. The determinations for the quality of these brick are tabu- 
lated: (1) limiting values for the mass deviations; (2) deviation from the even surface 
and irregular thickness; (3) specific gravity on an average of 10 brick; (4) resistance to 
pressure on an average of 10 brick, and lowest resistance to pressure of the two worst 
brick; and (5) resistance to frost. The sizes of brick and methods of testing are 
given. M.V.K. 
Types of highway pavements specified by states. ANoNn. Rock Prod., 33 [23], 
96 (1930).—A recent tabulation by the American Road Builders’ Assn. shows the 
principal types of highway pavements specified by the different states. Forty-one 
states have specifications covering concrete roads (plain and reénforced) and macadam 
roads, forty states cover bituminous macadam roads, thirty-three cover bituminous 
concrete roads, twenty-four cover sheet asphalt, and twenty states cover brick roads in 
their specifications. W.W.M. 
Failure of concrete sewer. ANON. Clay Prod. News, 3 [11], 2 (1930).—Recon- 
struction of more than 10 miles of sanitary sewers constructed of concrete in various 
parts of Sioux City, Iowa, will be necessary within the next five years because of the 
rapid deterioration of the sewers. W.C.O.W. 
Brick fireplaces. ANon. Brick Clay Rec.,77 [11], 601-604 (1930).—The increasing 
demand for the brick fireplace of mellow red-brown tone has led many brick manufac- 
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turers to evolve some striking examples for use in the modern home fitted with period 
style of furnishing. Illustrated. E.J.V. 
Hollow tile fired with oil used in world’s largest skyscraper. ANoN. Clay-Worker, 
94 [5], 299-305 (1930).—A detailed description of the plant of the N. Y. and N. J. Clay 
Products, Inc., which is supplying nearly eight million hollow clay tile for use in the 
structure proper and partition walls of the eighty-five story Empire State Building, is 


given. The kilns are oil fired. Illustrated. E.J.V. 
Thiessen sand-lime brick plant. B. Kriecer. Rock Prod., 33 [24], 88 (1930); 
for abstract see Ceram. Abs., 9 [12], 1113 (1930). W.W.M. 
PATENTS 


Distributing conduit. Howarp W. Jewett. U. S. 1,781,726, Nov. 18, 1930. 
A multiple-duct conduit including exterior walls and a plurality of interior webs dividing 
the conduit into ducts, one of the webs being substantially twice the thickness of the 
exterior walls, the web being cored to facilitate separation of the conduit through the 
center of the web, the remaining webs being of a thickness not exceeding the thickness 
of the exterior walls. 

Brickmaking machine. HENRY HILGeNporr. U. S. 1,783,287, Dec. 2, 1930. 
In a brickmaking machine, means for splitting the clay column as it passes through the 
outlet opening of the machine, and means for supplying a lubricant to the surfaces 
of the split of the column within the opening. 


Refractories 


Notes on casting of refractories. W.Emery. (Presented before the joint meeting 
of the Society of Glass Technology and the English Ceramic Society, Nov. 12, 1930, 
Stoke-on-Trent.) Pottery Gaz., 55 [642], 1898-1901 (1930)—Consideration is given to 
two main classes of slip, i.e., (1) those containing a fairly high proportion of large-grained 
nonplastics, such as are often used for the making of gas retorts, and (2) those in which 
the nonplastics are in moderately fine grains. Experiments undertaken by E. to explore 
the possibility of casting horizontal fireclay gas retorts are described, the work embracing 
both the laboratory and the works sections. The effects of various deflocculents on the 
suspending power of the slip, and modifications of the blunging process were tested. 
Soda silicate and soda carbonate were used as liquifying agents in the laboratory tests 
and later, a mixture of these two materials in the ratio of 2:1 was used as deflocculent in 
the large scale work. Finally retorts measuring 5 ft. x 2 ft. 4 in. x 2 ft. were cast, 
dried, and fired satisfactorily. Tests made in different laboratories on portions cut from 
a specimen show a maximum variation of 0.8% in porosity, and a maximum difference 
of 0.03% in the after-contraction. This experimentai work shows that by using alkaline 
deflocculents only, it would be possible to produce goods in many respects superior to 
those obtained from the same mixes, hand molded; and that when the upper limit of 
grog content possible with plastic pressing is reached, the casting process enables further 
additions of nonplastics to be incorporated and if need be, they can be of much larger 
size. E. is assured that for certain designs of saggers used in the sanitary trade, casting 
is cheapest. The process has also found use in the production of supporting slabs 
and certain intricate sections of combustion zones of tunnel kilns. 

Methods for producing cast refractories. M.G. RosenrnaL. Brick Clay Rec., 
77 [12], 657-58 (1930).—The Corhart Refractories Co., Inc., produces ceramic shapes 
by casting them from an electric furnace at a temperature of approximately 3500°F. 
A nontechnical description of the process is given. Illustrated. E.J.V. 
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Specifications for tank blocks. W.J. Rees. (Presented before the joint meeting 
of the Society of Glass Technology and the English Ceramic Society, Nov. 12, 1930, 
Stoke-on-Trent.) Pottery Gaz., 55 [642], 1898-1901 (1930).—R. examined the Pro- 
visional Specification for Glassworks Refractories, as prepared in 1919 by the Refrac- 
tories Committee of the Society of Glass Technology, in the light of the greater amount 
of useful data and experience now available. In regard to tank blocks, the experimental 
and practical evidence of the last ten years has probably shown that the recommenda- 
tion to use aluminous clays has been a sound one. In general, the experience under 
the intensive modern methods of glass production in tank furnaces has confirmed the 
advantage of the use of clays of high alumina content. Possible exceptions might arise 
in tanks melting glasses rich in boric acid. The successful application of refractories 
prepared from natural sillimanite, cyanite, or andalusite, or synthetic mullite empha- 
sizes the effect of ‘‘mullite’’ content in promoting chemical resistance. 

Relation between alumina content and temperature of incipient softening (of re- 
fractories). Marcet LEPINGLE. Chim. & ind. [Special No.], pp. 320-31 (March, 
1930).—After discussing theoretically the effect of increasing Al,O; contents in binary 
Al,O;-SiO, refractories, bringing out the practical impossibility of judging the quality 
of a refractory merely from its total Al,O; and Seger cone fusibility, results are given and 
discussed of tests carried out on samples of various compositions by the Hecht method 
(heating a cylinder 50 mm. high by 35.7 mm. in diameter under a constant load of 2 kg. per 
sq. cm. and noting the temperatures at which expansion ceases, at which the sample 
begins to give way, and at which the rate of collapse tends to infinity) and of compressive 
tests after heating 1 hr. at 250, 500, 750, 1000, 1250, and 1500°. For all refractory 
products there is an “‘incipient fusibility’’ temperature which is hardly indicated by the 
usual determination of the temperature of incipient softening. This temperature seems 
to depend on the content of fluxing agents, their distribution, and the ease with which 
vitrification can take place. Determination of the compressive strength after baking at 
various temperatures affords a method of determination, by comparison, of the quality 
and probable behavior in the fire of different refractories. (C.A.) 

Measurements of heat conductivity on refractory materials. H. GoLLa AND H. 
LauBE. Tonind.-Zig., 54 [90], 1411-14; [91], 1431-32; [93], 1458-60 (1930).—The 
authors review tests made to ascertain the heat conductivity of refractory materials and 
describe their own investigations. The method of stationary heat current in a hollow 
globe with internal electric heating was selected. The determination of temperatures 
was made by a Pt Pt-Rh thermoelement. The apparatus used is described. Grog 
blocks, silica blocks, blocks rich in alumina, zirconium blocks, silicon-carbide blocks, and 
magnesite blocks were investigated. Their composition and properties are tabulated. 
The results of these investigations are put in curves and show that (i) the coefficient of 
heat conductivity of all grog blocks is almost identical and that increasing the tempera- 
ture raises the heat conductivity of grog blocks; (2) the heat conductivity of silica and 
grog blocks is similar; (3) at 1000 or 1100° the heat conductivity of grog blocks almost 
reaches a constant while in silica blocks the heat conductivity increases without change. 
The authors point out the proportionally great differences in heat conductivity of testing 
materials with a distinct crystallization and with a high content of amorphous com- 
ponents especially at high temperatures. M.V.K. 

Determination of the load-carrying capacity of refractories at high temperature. 
V. Bopin. Céramique, 33 [506], 105-107 (1930).—B. presents a discussion of an 
article by Bernard Long (see Ceram. Abs., 9 [12], 1053 (1930)). He makes a detailed 
comparison of Long’s apparatus with those used by the other workers in the field. The 
difficulties encountered with the various types are pointed out, the necessity for the 
control of furnace atmosphere being emphasized. A.E.R.W. 
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Destruction of grog brick from action of fused peat ashes. D.S. BeLIANKIN AND 
Y. V. KiyutcHarREv. Ceramics and Glass, 6 [7-8], 383-87 (1930).—The authors de- 
scribe cases where grog brick were greatly affected, and in some cases entirely melted 
from the action of fused peat ashes. The composition and properties of the brick and 
peat are given. Peat ashes flow down the walls of the shaft and enter brick joints. 
Destruction of the brick follows quickly and glassy and crystalline stalactites form. 
Crystalline stalactites have low SiO, (not exceeding 28%) high CaO (38%) and MgO 
content up to 6.2%. The glassy stalactites have up to 50% SiOz, 19.2% CaO, and are 
almost free from P,O;. Conclusions: (1) The reciprocal action of grog and peat ashes 
begins between 1100° and 1200° and is sharp at 1300° and higher. (2) Peat ashes, 
depending on their acidity, crystallize and form plagioclase, gehlenite, augite, and cal- 
carecus orthosilicate. (3) The glassy ashes penetrate the brick joints and cracks. 
(4) The brick change in composition near their surface and their fusing temperature is 
greatly lowered (to about 1150°C). M.V.K. 

Investigation of endurance of bond strength of various clays in molding sand. 
C. H. CasBERG AND W. H. SpENcER. Univ. of IIl., Bull., No. 200 (Dec., 1929).—The 
investigation was conducted (a) to determine physical and chemical properties of clays 
tested; (b) to compare the various clays for endurance of bond strength when used as 
bonds in molding sands under casting conditions; (c) to determine the thermal con- 
ductivity of molding sands and the effects of heat on clays and molding sands; (d) to 
determine the effect of repeated heatings on the permeability of molding sands. The 
principal conclusions of the tests are summed up as follows: (1) Abnormal bond strength 
losses on first heating are related to the alkaline or acidic condition of the clays. These 
losses, however, adjust themselves to normal conditions on additional heating. (2) 
The endurance of bond strength in a molding sand is dependent on the original bond 
strength of the clay. (3) The physical and chemical properties of the clay have no 
appreciable effect on the endurance of the bond strength beyond their effect on the 
original bond strength. (4) The type of clay affects the original bond strength but does 
not, in any other way, influence the endurance of bond strength. This is true only when 
all factors, except the type of clay, are identical in the composition and testing of the 
molding sand. (5) The endurance of bond strength of a molding sand with any given 
clay may be calculated, if the endurance under the same conditions of the molding sand 


percentage loss of bond strength 
= a constant 


bonded with another clay is known, for — 
J original bond strength 


for any given set of conditions. (6) Sand conducts heat slowly and only a small shell or 
envelope of sand in contact with the casting has its bond strength destroyed by the heat. 
(7) Molding sands lose practically all of their bond strength when exposed to tempera- 
tures well below the melting point of the metals cast in them. (8) In the absence of 
facing materials the permeability of a molding sand increases as the clay bond is de- 
stroyed. (9) The first heating of the sand causes vitrification and the forming of lumps 
which are subsequently broken up and scattered throughout the sand. A.E.R.W. 


Sagger mixes for whiteware. JOHANNES Meckwitz. Sprechsaal, 63 [42], 789-91, 
[43], 809-12; [44], 829-32; [45], 849-51 (1930).—The requirements for sagger mixes, 
especially for whiteware, and ways of meeting these requirements are studied. The 
relationships between the composition of separate raw materials and the properties of 
the fired mixes were determined by investigations on 9 different sagger mixes used in 
industry. The results are as follows: (1) Preparation. Mixes for mechanical sagger 
making may be thinner than for those made by hand. The larger the saggers, the more 
plastic must the mix be. Thorough, homogeneous drying must be had. Firing should 
not be at less than Seger cone 7 to 8. (2) Requirements. In a rotary kiln, mechanical 
solidity and stability to temperature changes are required. The former is not important 
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when firing in a tunnel kiln. Thorough stability, however, is required in all cases. 
(a) Stability to temperature changes depends mainly on density. It was found that 
the sagger mixes prepared in plants do not resist temperature variations required, owing 
toa great density. On the basis of researches in plants, data are given showing the most 
suitable density for different industries. (b) The mechanical solidity for rotary kilns 
must be at least 250 kg./sq. cm.; for tunnel kilns, about 200 kg./sq.cm. The solidity 
depends on the density of the sagger body as well as on the granulation of the grog. A 
definite quantity of fine grains increases the mechanical resistance. (c) A whiteware 
sagger must not soften at the highest temperatures reached (1200 to 1300°). Additions 
of kaolin make the softening curve flatter, while silica makes the curve more precipitous. 
A fine-grained grog increases the stability considerably; a higher-grog content acts 
similarly. (3) Breakage. Statistical records on the breaking of saggers and the re- 
quirements of sagger mixes, and the increase in prices of the fired ware owing to de- 
ficient saggers, must be made in order to determine the real value of a sagger mix. 
M.V.K. 
Examination of refractory products. Marcet LEPINGLE. Rev. mat. constr. trav. 
pub., No. 252, pp. 162-67B, 181-85B (1930).—L. discusses the physical and chemical 
properties of refractories. For previous abstract see Ceram. Abs., 9 [12], 1053 (1930). 
A.J.M. 
Grog and its functions. C.R.F.THRELFALL. Refrac. Jour., 6 [61], 10-18 (1930); 
Brick Clay Rec., 77 [12], 649-53 (1930); for abstract see Ceram. Abs., 10 [1], 41 (1931). 
E.J.V. 
Sagger symposium. ANoNn. Ceram. Ind., 14 [5], 530-32 (1930).—The answers, 
from experiences, of various plant executives to questions on life of saggers, best raw 
materials for them, and effect of drying of saggers on life and breakage are presented. 
W.W.M. 
Performance of insulation on open-hearth furnace regenerators. Martin Conway. 
Blast Fur. Steel Plant, 18 [12], 1857-60 (1930).—The Lukens Steel Co. is a pioneer in 
using insulation on the regenerator chambers of open-hearth furnaces. Limitations of 
refractories generally used at the high temperatures involved makes impractical in- 
sulation of the furnace itself, except under the hearth. The regenerator arches are 
insulated. Operating data were recorded and an analysis thereof showed a return of 
60.3% on the insulation investment. Illustrated. E.J.V. 
High-capacity silica regenerative ovens. ANON. Jron and Coal Rev., 8, 285-86 
(1930); Refrac. Jour., 6 [61], 32 (1930)—Description is given of the by-product ovens 
at the plant at the Wath Main Colliery. The upper portion of regenerator pillars and 
the whole brickwork comprising the oven chambers and heating flues are built of highly- 
converted silica shapes bonded together so that the utmost rigidity is obtained. 
E.P.R. 
Refractory materials in cement works. ALtFrrep B. SEARLE. Refrac. Jour., 6 
[62], 45-46 (1930).—The refractory materials in cements works are (a) those used in 
boilers where the temperature is relatively low, and (6) those used in the hottest parts of 
a kiln in which a temperature of 1600°C may-occasionally be attained. Ordinary, close- 
textured fireclay brick of accurate shape and laid with the thinnest possible joints are 
usually the best for lining the kilns for they will withstand (1) the high temperature; 
(2) the corrosive action of free lime; (3) the adhesion of the semimolten clinker and the 
destructive effect of this material falling away; (4) the hammering action of the cement- 
producing material as the kiln rotates; and (5) the corrosive action of the flame and any 
ash from the fuel. The most generally suitable brick or blocks for lining the hot zones 
of a rotary cement kiln are made of fire clay rich in alumina, notwithstanding the fact 
that Portland cement combines readily with fire clay to form a compound 2.5CaO-Al,O;°- 
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3Si0, which is the most fusible of this group of silicates. Most rotary kilns on the Conti- 
nent are lined with brick or blocks made of a mixture of fire clay and bauxite, the brick 
containing almost equal proportions of silica and alumina, i.e., in the same proportion as 
in the mineral, mullite. If fire clay alone is used, as much as possible of it should be 
calcined at the highest available temperature and so converted into grog. When the 
diameter of the kiln will permit, a ring of insulating brick made of kieselguhr or other 
diatomaceous earth should be inserted between the lining and the shell. Brick required 
for lining shaft kilns need not be of so high a quality as those required for rotary kilns. 
Resistance to corrosion and abrasion are the most important characteristics, while 
refractoriness is essential. Fireclay brick, fairly rich in alumina and grog, are the most 
suitable, and for the hottest zone, which is somewhat below the center of the kiln, the 
more aluminous the brick the more durable are they likely to be. A close, compact 
texture is desirable. Plastic materials known as cements are sometimes used for repair- 
ing cement kilns. They are good for patching, but not suitable for permanent work, as 
they have a different coefficient of expansion and do not adhere well to the brickwork. 
E.P.R. 


High-refractory cements. ANoNn. Feuerungstechnik, 18 [21-22], 222 (1930).— 
For cementing iron plates, screws, hooks, etc., in grog walls, a mixture of iron filings, 
alumina silicate, and grog powder pugged to the necessary consistency with salt water is 
used. Iron filings, ammoniac, chalk, and flowers of sulphur stirred with vinegar until a 
thick liquid slip is formed, is likewise appropriate for cementing joints. The exact mix- 
ing proportion depends on the silicic acid content of the grog blocks and the maximum 


temperature required. M.V.K. 
Choosing linings for rotary cement kilns. O. Frey. Rev. mat. constr. trav. pub., 
No. 252, pp. 349-50 (1930). A.J.M. 


Furnace-testing refractories for slag erosion. B. W. StromBerG. Chem. Met. 
Eng., 37 [11], 685-86 (1930).—The requirements of a slag test furnace should be (1) 
actual furnace conditions as met in practice, (2) tests rapid and not too expensive or 
elaborate, (3) cost of apparatus reasonable, (4) refractories subjected to the action of 
molten coal-ash slag (or some other flux) as in a boiler furnace, (5) the temperature of 
molten slag as high as in practice, (6) test results reproducible, (7) cooling of one side of 
the test specimens while the hot face is subjected to the action of the molten slag. In 
the research laboratories of the Carborundum Co., an apparatus for testing refractories 
against slag action has been built, fulfilling most of the above requirements. The 
dimensions of the furnace are 12 ft. by 5 ft. by 6 ft. About 7 ft. from the burner end the 
furnace is provided with a removable panel which holds the refractories to be tested. 
Standard brick are used as test specimens, 30 being used at a time. Both an oil anda 
powdered-coal burner are used. The powdered coal is delivered at a range of 25 to 100 
Ibs. per hr., and it supplies the ash for the test. The oil burner maintains a high and 
uniform temperature. After slowly raising the temperature of the brick for 24 hours, 
till it reaches about 1350°C, the powdered-coal feeder is started. With coal fed at the 
rate of 40 lbs. per hr. the temperature of the brick is rapidly raised to 1450°C and main- 
tained throughout the test, using optical pyrometer measurements for control. For 
48 hrs. combined oil and powdered-coal firing is employed, the coal supply being con- 
stant and the oil being controlled to make temperature adjustments. The coal is shut 
off and the temperature is held by the oil burner alone for 12 hours in order to remove 
excess accumulated slag. High-grade fire brick will erode about 1 in. during a 48-hr. 
test, silicon carbide brick little or none, and silica brick about */,in. The resistance to 
erosion is estimated by measuring the amount eroded and by the depth of penetration of 
slag. Standard brick are carried in each test panel for comparison and control. Pyrite 
was added to the coal to produce an ash with fairly low melting point. By selecting a 
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coal and adding one or more suitable fluxes or stiffeners, a slag of almost any desired 
property or composition can be obtained. Any other slag or material may be blown 
into the furnace to tests its effect on the brick. G.R:S. 
Refractories in high-frequency steel furnaces. D. F. CampBetr. Refrac. Jour., 
6 [62], 47 (1930).—Repairs to refractories are a small item owing to the small quantity 
used. There are no electrodes. The following figures indicate the relative weights of 
the refractories in furnaces of the same daily output: (1) output (20 T. per day): high- 
frequency 20 cwt., 4 ewts. of refractory; arc furnace, 4 T. 260 ewt. of refractory; open- 
hearth, 8 T. 2000 ewts. of refractory. The above figures indicate the great advantages 
of high-frequency furnaces for intermittent work, as the heating of refractories is a use- 
less and expensive operation. The small weight of brickwork to be heated as compared 
with other furnaces results in low power consumption for intermittent work, and the 
possibility of pouring a heat of steel within 80 min. of starting with a cold furnace. 
E.P.R. 
Refractories for electric furnaces. B. R. Mayne. Refrac. Jour., 6 [62], 50 
(1930).—From 5 Ibs. to 6 Ibs. of graphite electrodes are used per ton of hot metal. 
Silica brick is used for refractories on the electric furnaces. The life of the roof is from 
4 to 7 weeks, during which time 2500 to 5000 T. of molten iron are poured from the 
furnace. The life of a side-wall is longer in most cases than is the life of the roof. The 
bottom is made up of two layers of clay brick, on top of which are fused layers of ganister 
running about 8 in. thick. Proper operation of the furnace is the greatest factor in 
increasing the life of refractories. The furnace is operated free from slag at all times. 


A maximum of 425 T. of metal has been poured in 10 hrs. E.P.R. 
Sillimanite brick as electric-furnace refractory. F. Sommer. Refrac. Jour., 6 

[61], 32 (1930); for abstract see Ceram. Abs., 9 [9], 746 (1930). E.P.R. 
Electric furnace linings. O.KuKia. Refrac. Jour., 6 [61], 32 (1930); for abstract 

see Ceram. Abs., 9 [9], 748 (1930). E.P.R. 


Refractory products and their applications in glassmaking. A. CLausser. Rev. 
belge ind. verriéres, 1, 148-52 (1930).—C. discusses resistance to attack by molten glass. 
Chemical and physical composition of refractories, mechanical resistance, homogeneity 
and compactness are considered. For previous abstract see Ceram. Abs., 9 [12], 1051 
(1930). A.J.M. 

Selecting materials for retort design. ALFRED B. SEARLE. Gas Age-Rec., 66 
[22], 874 (1930); abstracted from Gas Engineer, 47, 413-14 (1930).—Without knowledge 
of operating conditions, no rational choice of type of retort and materials for construc- 
tion is possible. Clay is essential for molded retorts, while for continuous retorts of the 
vertical or coke-oven type, linings of higher thermal conductivity and greater resistance 
to saline compounds are better. Silica is well adapted for the latter in spite of its high 
coefficient of expansion and consequent spalling. The desired specific gravity of silica 
brick so used is about 2.27. E.J.V. 

Apparatus for producing anhydrous aluminium chloride from the clays of Donets 
Valley. I. E. Apapurov. Jour. Chem. Ind. [Moscow], 6, 1527-30 (1929).—Clays 
best for chlorination are rich in kaolinite-and poor in iron. To this class belong the 
Donets Valley clays; Fe,O; = 0.7 to 1.51%, kaolinite = 89.89 to 94.28%. The best 
temperature for calcination is about 600 to 750°; at this temperature there is formed at 
a commercially satisfactory rate kaolinite anhydride, 2SiO.-Al,O;. At 900° the free 
oxides 2SiO, and Al,O; are formed, while at 1000° sillimanite, Al,O;-SiO2, is formed; 
these are chlorinated with difficulty and lower the yield. The calcined clay is mixed 
with powdered coal, charcoal, or coke and briquetted with petroleum residues or coal-tar 
pitch asa binder. The briquets are heated to 700 to 750° to remove moisture and vola- 
tile hydrocarbons. After this treatment they contain 20 to 25% C and 80 to 75% cal- 
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cined clay. They are introduced, while hot, into the chlorinating furnace, heated in a 
stream of air for 15 min. to burn the C to CO and then chlorinated for 8 to 10 hrs. The 
reactions taking place are (1) CO + Cl, —» COCIlL —» CO + 2CI; (2) 2Si0.-- 
Al,O; + 3C + 3CO + 6Cl — > 2Si0O,. + 2AICl, + 6CO. The gases formed pass 
out of the bottom of the chlorinator into the condenser. The condenser should be 
maintained at such a temperature that the Fe chloride formed, melting at 302°, tends to 
condense in the gas passages, from which it can be removed, while the AlCl;, subliming 
at 183°, passes into the sublimer at about 195 to 200°. The product obtained contains 
94% AICl;. The rest consists of chlorides of Fe and Ti and SiOz, the latter two in insig- 
nificant quantities. See also Ceram. Abs., 8 [9], 684 (1929). (C.A.) 
New coking installation at Rotherham. ANon. Gas World; Refrac. Jour., 6 
[61], 2 (1930).—The ovens are of the vertical-flue Simon-Carves TX regenerative type, 
built in high-silica refractory blocks on a ferro-concrete decking 8 in. thick, supported 
off the main foundation slab by lines of concrete pillars at double oven centers. Highly 
converted silica shapes bonded together form the upper portion of the regenerator pillars 
and the whole of the heating flues and oven chambers, while the lower portion of the 
regenerator pillars is built of best quality semisilica blocks. The contact surface 
between the silica and semisilica refractories in the regenerator pillars is provided with a 
special sliding joint to accommodate the differential expansion between the two classes of 
refractories. The longitudinal expansion of the battery is entirely allowed for by ex- 
pansion spaces in the brickwork at oven sole and crown levels, so that no overall move- 
ment occurs. E.P.R. 
New gas heater. ANoN. Gas Jour., 192 [3515], 25 (1930).—A new gas-fire radiant 
called the “‘silo” is a product resulting from exhaustive experiments conducted by 
Messrs. Stoves, Ltd., Rainhill, England. The material in the ‘‘silo”’ radiant is a fire 
clay which emits a beneficial type of heat ray, has high thermal efficiency, and is 


“semisolid.” It heats quickly to the extreme top. G.R.S. 
Silicate brick. E.M.Romanovsxu. Refrac. Jour., 6 [61], 32 (1930); for abstract 
see Ceram. Abs., 9 [11], 939 (1930). E.P.R. 
Corundum and silicon carbide. R.ScHNemDLER. Refrac. Jour., 6 [62], 68 (1930); 
for abstract see Ceram. Abs., 10 [1], 42 (1931). E.P.R. 
Refractory bonding agents. STETTINER CHAMOTTE-FABRIK VorM. Refrac. Jour., 
6 [62], 68 (1930); for abstract see Ceram. Abs., 10 [1], 46 (1931). E.P.R. 
New refractory. CARBORUNDUM Co., Ltp. Refrac. Jour., 6 [62], 68 (1930); for 
abstract see Ceram. Abs., 9 [7], 542 (1930). E.P.R. 
Fused silica. W. C. Heraeus Ges. AND A. KrONER. Refrac. Jour., 6 [61], 32 
(1930); for abstract see Ceram. Abs., 9 [11], 949 (1930). E.P.R. 
Refractory substances. W. McBrype. Refrac. Jour., 6 [62], 68 (1930); for 
abstract see Ceram. Abs., 9 [11], 949 (1930). E.P.R. 
Fused alumina and bauxite. ANon. Refrac. Jour., 6 [62], 68 (1930); for abstract 
see Ceram. Abs., 9 [9], 745 (1930). E.P.R. 
Titanium in refractories. H.Hrirscu. Refrac. Jour., 6 [61], 32 (1930); for abstract 
see Ceram. Abs., 9 [10], 851 (1930). E.P.R. 
Mullite in refractories. P. P. BupNnikorr AND B. A. Hiscu. Refrac. Jour., 6 
[61], 32 (1930); for abstract see Ceram. Abs., 9 [11], 942 (1930). E.P.R. 
Magnesium silicate refractories. Mertatices. A.-G. Refrac. Jour., 6 [62], 68 
(1930); for abstract see Ceram. Abs., 9 [11], 950 (1930). E.P.R. 


Quartz materials in the manufacture of Dinas. P.1I. Upmnson. Mimneralnoe Suir’e 
i Tzvetnuie Met., 4, 1306-41 (1929).—Quartz deposits of the Kursk district are de- 
scribed. (C.A.) 

Manufacture of silica brick in recent patent literature. FRIEDRICH REINHART. 
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Tonind.-Ztg., 54 [87], 1373 (1930).—R. discusses the latest German, French, and 
American patents for the manufacture of silica brick. M.V.K. 
Graphite in 1929. JEFFERSON MippLeTon. Bur. Mines, Mineral Resources U. S., 
Part II, pp. 41-49 (1929). R.A.H. 
BOOKS AND BOOKLET 
Refractory Building Materials in Siemens-Martin Kilns. B. M. Larsen, F. W. 
SCHROEDER, E. N. BAUER, AND J. W. CAMPBELL. Otto Spamer, Leipzig, 1930. Rm. 
14. Reviewed in Feuerungstechnik, 18 [17-18], 185 (1930).—The authors discuss the 
properties of refractory materials required for Siemens-Martin kilns and describe 
different kinds used. Flue dust and kiln gases were investigated. The flue dust de- 
posits consist largely of iron oxide. Influence of kiln construction and heat transfer 
on the requirements for refractory materials are explained. Highly-refractory materials 
are required. Crystallized mullite brick are considered appropriate for crowns because 
they have a higher melting point than silica brick. M.V.K. 
Testing of Refractory Materials. L. Lirmysky. Otto Spamer, Leipzig, 127 pp. 
Reviewed in Instruments, 3, 650 (1930); see also Ceram. Abs., 10 [1], 45 
(1931). (C.A.) 
Ada products. Bortrre.tp Rerractories Co. Pit & Quarry, 21 [5], 76 (1930).— 
The Botfield Refractories Co., Philadelphia, have issued a Booklet of 12 pp. describing 
and illustrating a line of fire brick and other high-temperature cements. E.P.R. 


PATENTS 
Refractory structure. Artuur F. Hari. U. S. 1,781,780, Nov. 18, 1930. A 
refractory furnace structure comprising a flat support, a plurality of semi-cylindrical 
spacer bars arranged flat side down upon the support and having a rib near each end, 


and inner and outer wall sections having curved recesses in their lower surfaces with 
grooves to fit the ribs of the spacer bars. 

Refractory structure. Francis L. ARENSBERG AND ARTHUR J. JACKMAN. U. S. 
1,782,023, Nov. 18, 1930. A refractory structure comprising materials of different 
degrees of susceptibility to spalling, one face of the structure being predominantly of 
material of relatively less susceptibility to spalling, the ratio of such material to material 
of relatively greater susceptibility to spalling decreasing progressively and substantially 
continuously throughout a substantial portion of the structure in the direction of its 
depth. 

Coke-oven wall structure. Fritz Totzex. U. S. 1,782,638, Nov. 25, 1930. A gas 
or coke-oven wall having flues therein, the wall comprising courses of stretcher brick 
certain of which have recesses on their inner sides at their meeting ends, the courses 
being spaced apart and the wall also comprising header brick connecting the spaced 
courses, each header brick being of less length than the space between the outer surfaces 
of the courses having a symmetrical end arranged between the opposing ends of two 
stretcher brick and extending to the outer surface thereof and also having a symmetrical 
opposite end engaged in the recesses in the inner surface of two stretcher brick of the 
opposite course and terminating short of the outer surface of the last-named stretcher 
brick, the contiguous header brick of eacl course being reversely arranged so that one 
such header brick extends to the outer surface of one course and the next such header 
brick of the same course extends to the outer surface of the opposite course. 

Making crucibles. Wrm.rs R. Wuitney. U. S. 1,784,647, Dec. 9, 1930. The 
method of making a crucible having an inner heating resistor and an outer heat-refrac- 
tory lining which consists in molding the crucible from a mixture of heat-refractory 
material and powdered resistance-heating material, and then burning the resistance- 
heating material out of an outer layer of the heat-refractory material so as to leave an 
inner heating resistor. 
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Recovery of aluminium hydroxide from shale. THomas O. McApoo. Can. 
303,960, Sept. 16, 1930. Shale containing chemically-combined alumina, silica, and 
iron is treated with HCl, HF, and H,O, and the solution is heated for a period of ap- 
proximately 4 hrs. in a retort under 15 to 20 Ibs. pressure. The silica, iron, and alumina 
are then successively precipitated from the solution. (C.A.) 

Treatment of silica-bearing material Tuomas O. McApoo. Can. 303,961, 
Sept. 16, 1930. Silica-bearing compounds are digested in a HCI bath, and the digested 
material is subjected to 44 lbs. of steam pressure for 1 hr. The silica is removed, the 
liquid is treated to recover the Cl content, and Al and Fe are recovered from the residue. 

(C.A.) 

Alumina. Eucine Jouxovsxy. Fr. 684,986, Nov. 15, 1929. Pure AlO; is 
obtained by fusing any Al ore in an electric furnace in the presence of compounds of Ba, 
charcoal, and Fe to reduce the SiO, and Fe to an Fe-Si alloy and to obtain Ba(AIO.), 
which is converted to NaAlO, and decomposed with CO:, or which is decomposed 
directly with CO,. (C.A.) 


Terra Cotta 


Manufacture of terra cotta. H.Spurrier. Fuels and Fur., 8 [5], 707-709 (1930).— 
To prevent serious losses, great care must be exercised in regard to the physical and 
chemical characteristics of the raw materials used. Laboratory tests on these are 
important although not a complete guide as the behavior of a clay is much influenced by 
geological history. Silica, lime, magnesia, water, and sulphur should not be present in 
too great quantities. It has been found also that adherence and continuity of contact 


between glaze and body is usually far superior when body and grog have the same 
origin than when they differ in origin. As the salts which ordinarily form scum are 
usually sulphates, barium compounds are used in the manufacture to form the insoluble 
barium sulphate, thus preventing scumming. The water and fuel used should also be 
given careful consideration. A.E.R.W. 
Plant control in measuring the tension between glaze and body according to the 
Steger system. Otro LizBett. Keramos, 9 [22], 829 (1930).—L. has made some 
slight changes and improvements in the earlier arrangements and has modified the 
whole method for use in the plant. He gives results and practice. LR. 
Tile and roofs. HENRI GiarRponi. Céramique, 33 [507], 119-30 (1930).— 
G. points out that in this age of rationalization it is surprising to find the large number of 
patterns of tile which are made. There are probably no two factories that make similar 
tile. He presents a study of the evolution of the different forms of tile with the object 
of trying to predict the tile designs of the future and to show the relation between design 
and possibility of fabrication of mode of use. One difficulty in changing tile designs is 
that customers prefer frequent and costly repairs to complete replacement by a new type 
of tile. The following historic types of tile are described and their influence on present 
day tile pointed out: Koman, Spanish variant of Roman, flat tile of the Middle Ages, 
Flemish, mortise, diamond, rib, Altkirch, Standard, Monopole, violin, and villa. The 
advantages and disadvantages of the different types are discussed. In general, modified 
primitive styles are the most useful. G. gives examples where the design has had to be 
modified to suit the particular nature of the clays available. In discussing objections 
which have been raised to the unartistic appearance of modern tile roofs, G. states that 
the emphasizing of horizontal lines is a mistake. He recommends research on tile 
design. A.E.R.W. 
Roofing tile and stoneware plants in the basin of the Lower Rhine. A. HIeL_sHeER. 
Tonind.-Zig., 54 [89], 1399-1401 (1930).—H. describes the manufacture of roofing tile 
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and stoneware in the basin of the Lower Rhine, near Briiggen on the Dutch frontier. 
There are 23 plants producing about 90 to 100 million tile. The tile are of very high 
quality, are of a silver-gray color, and have a good sound. A great quantity of stone- 
ware pipe are manufactured also. M.V.K. 


White Wares 


Investigation of feldspar and its effect in pottery bodies. R.F. GELLER AND A. S. 
CREAMER. Jour. Amer. Ceram. Soc., 14 [1], 30-71 (1931).—The history and purpose of 
the investigation are outlined and reports are rade on (1) fineness determinations, 
chemical analyses, softening range, softening poicts ‘‘true’”’ specific gravity, thermal 
expansion, and petrographic analyses of the ind) vidual feldspars; (2) the results of 
porosity, volume shrinkage during firing, color and translucency, mechanical strength, 
petrographic analyses, effect of feldspar used on relative ‘‘glaze fit,’’ thermal expansion, 
and elasticity determinations on vitreous and semivitreous bodies in which feldspar is 
the only variable component. 

Action of higher temperatures on slips for casting pots. G. SHUKOWSKI AND 
SsuBoTIN. Ceramics and Glass, 12 (1928); Sprechsaal, 63 [44j, 837 (1930).—Tempera- 
tures of 20, 40, 50, and 80°C were maintained and soda of different concentrations, 
normal 0.0125 to normal 0.35, was added as electrolyte. The water content amounted 
to 35, 40, 45, and 50%. An apparatus of a special construction was used. The results 
are put in diagrams and tables. They show that with a 50% water content, heating has 
almost no influence on the viscosity of the slip. With 45% and 40% water content, a 
small increase of the viscosity is observed only at 80°. With 35% water content and 
heating to 40° or 50°, a perceptible lower viscosity appears which at 80° decreases again. 
In general it can be said that the influence of heating on the viscosity of slips investigated 
is to be noticed only with a small water content and when the temperature does not 
exceed 50°. M.V.K. 

Colloid chemistry in clay. FrRep. Grove-PAaLMER. Ceram. Ind., 15 [5], 505-10 
(1930).—G.-P. writes about clay from the standpoint of colloid chemistry. He dis- 
cusses the effect of certain electrolytes and organic materials on the physical condition 
of the clay particles and hence the plasticity of the clay. Aging clay bodies with organic 
material causes a rearrangement of the clay molecules making the body more plastic 
and tough. W.W.M. 

Lead content of the pottery glaze from the Ukraine. W.A. UcLow, W. A. REBERG, 
AND M. W. Bortina. Z. Untersuch. Lebensm., 59, 379-94 (1930).—Fifty-five samples 
of pottery glazes were examined for Pb content. Four per cent AcOH solution was 
filled into each container or vessel within 2 cm. from the top and boiled !/2 hr. Six 
separate extractions were made and Pb was determined in each. Pb in mg. per 1. was 
present in the first extraction (average) to the extent of 102 mg.; second, 36.3; third, 
37.2; fourth, 33.0; fifth, 32.7; and sixth, 31.4 mg. There was considerable variation 
in Pb content of the different articles examined, though the authors believe that enough 
Pb was present in some cases to be of public health significance. (C.A.) 

Process of drying electrical porcelain. B. LAGRANGE. Céramique, 33 [505], 77-80 
(1930); Corriere Ceram., 11 [10], 411-15 (1930); for abstract see Ceram. Abs., 9 [10], 
856 (1930). 

Developments in raw material, machinery, and equipment used in the manufacture 
of ceramic products. ANon. Ceram. Ind., 15 [5], 459-65 (1930).—A descriptive 
review is given of the developments, during the past year, of materials and equipment 
for use in the ceramic industries. W.W.M. 


1931 WHITE WARES 129 


Apparatus for cutting brick, etc. P. RENAULT. Rev. mat. constr. trav. pub., No. 
252, pp. 167-71B; No. 253, pp. 186-88B (1930); see also Ceram. Abs., 9 [12], 1073 
(1930). A.J.M. 

New developments in apparatus and measuring instruments. Weyricu. Gas 
Age-Rec., 66 [20], 795-97 (1930); translated from Gas Wasserfach, 36, 816 (1930).— 
New developments in apparatus and measuring instruments used in the gas industry 
exhibited at the German Gas and Water Exposition in Berlin, 1929, are described and 
discussed. Illustrated. E.J.V. 

Porcelain or metals. J. ScnHwarspo_p. Keramos, 9 [22], 835 (1930).—In this 
article, S. figures on the advantages and disadvantages of both materials from the 
hygienic viewpoint. Porcelain is in every case superior to metals. LR. 


BOOK 


Porcelains and Faience. (Les Porcelaines et les Faiences.) E. S. AUSCHER. 
Librairie Garnier Fréres, Paris. 2nd volume. 209 pp. Price 25 F. Reviewed in 
Pottery Gaz., 55 [642], 1924 (1930).—This volume is a continuation of the first, published 
in 1913. Chief developments in the manufacture of china and earthenware in various 
countries and a collection of distinguishing marks of individual factories are given and 
illustrated. See Ceram. Abs., 8 [12], 862 (1929). E.J.V. 


PATENTS 


Refrigerating unit of fired ceramic material. Lioyp G. Copeman. U. S. 1,781,778, 
Nov. 18, 1930. Refrigerating apparatus, comprising in combination a cooling unit 
formed of fired ceramic material, refrigerant-receiving and conducting means forming a 
part of an automatic refrigerating system, located in proximity to an isolated portion of 
the wall or walls of fired ceramic material, and means in the form of a fluid serving as a 
heat conductor between the refrigerant-receiving and conducting means and all the 
effective walls of the fired ceramic material. 

Manufacture of ceramic products. Vicror Moritz Go_tpscumipt. U.S. 1,782,295, 
Nov. 18, 1930. A process for the manufacture of ceramic products, in which mixtures 
of magnesium hydrosilicates, with the exception of talc, with substances rich in mag- 
nesium are used, then heating the mixtures to temperatures at which magnesium ortho- 
silicate is formed without fusion. 

Porcelain-faced crown. SAMUEL G. SuPPLEB. U. S. 1,782,552, Nov. 25, 1930. 
A tooth crown comprising a metal crown body shaped to substantially fit on the rear 
and side walls of the prepared exposed end of a tooth, the side and rear walls of the 
crown being of substantially the same thickness, a front wall of thinner metal secured 
at its edges to the edges of the side walls, a porcelain facing, a backing plate secured 
to the rear side of the facing, and a layer of solder between the relatively thin front 
wall of the crown and the rear wall of the backing plate. 

Insulator. FREDERIC H. MILLER AND Ray P. Jackson. U. S. 1,782,790, Nov. 25, 
1930. A suspension insulator comprising a tubular structure, an insulating-tension 
element therein, terminal means secured to the element including an end-cap element 
for the tube movably related thereto and yieldable sealing means between and secured 
to the tube and one of the elements. 

Tray for pottery-fabricating apparatus. WittiaM J. Mitier. U. S. 1,783,197, 
Dec. 2, 1930. A tray of the class specified, comprising in combination a frame, fab- 
ricating units disposed on the frame, the frame being so constructed as to provide seats 
for the units, the latter being accessible through the seats. 

Manufacture of insulators. Davince H. Row.anp. U. S. 1,784,392, Dec. 9, 
1930. In the manufacture of porcelain insulators of the type having a portion pro- 
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vided with granular material united thereto, the step of subsequently applying glazing 
liquid upon the portion to coat the granular material. 

Making insulators. Kent A. Hawrey. U. S. 1,784,792, Dec. 9, 1930. In an 
apparatus, a sectional mold adapted to have plastic clay placed therein, a sectional die 
having a central opening and adapted to coéperate with the mold for shaping the clay 
and for extruding a portion thereof through the opening, and a second die adapted to 
engage the extruded portion for shaping the same. 

Turning, finishing, and decorating pottery. G. Wapr & Son, Ltp., AnD G. A. WADE. 
Brit. 336,104, Nov. 26, 1930. Chucks for supporting hollow ceramic articles during 
cutting, fettling, turning, dipping, and decorating operations, comprise a two-part 
spindle provided with disks for contacting with the opposite sides of the base of the 
article. A truncated cone-shaped member is fixed adjustably to fit and form a bearing 
for the mouth of the article. By depressing the treadle the spindle can be moved axially 
against the pressure of the adjustable spring to allow the removal and insertion of 
articles. Color sprayers used for decorating purposes, are hung above the liquid level in 
the storage tanks when they are not in use. 


Equipment and Apparatus 


Portable pyrometric cone equivalent furnace. VANCE CARTWRIGHT AND STUART 
M. Puetps. Jour. Amer. Ceram. Soc., 14 [1], 1-7 (1931).—A description is given of the 
development of a portable P.C.E. furnace that can be operated on natural gas or propane 
which can be purchased in tanks. The A.S.T.M. rate of heating is easily maintained and 
cone 38 can be brought down. The cost per run to cone 34 when using compressed gas 
is less than $1.00 while with natural gas the cost is about one-tenth as much. 

New optical pyrometer. ANon. Pit & Quarry, 21 [5], 73 (1930).—A new optical 
pyrometer has been recently introduced and favorably received in the cement industry. 
This instrument, called the K & S pyrometer is of especial interest and value to cement- 
plant operators, because of its simplicity of operation. Any burner can use this instru- 
ment for controlling the hot-zone temperatures at necessary intervals. The principle of 
operation is that the heat rays issuing from the opening at the firing end of the kiln 
strike the lens in the front of the instrument and are concentrated on a bi-metallic spiral 
which expands to move a needle which in turn registers the temperature on a dial visible 
while looking through the instrument into the fire. The accuracy of the pyrometer, 


when checked with calibrated electrical instruments, is within 10 to 20°F. E.P.R. 
Theory of partial radiation optical pyrometers and descriptions of several new 
perfections. S.Hetp. Chaleur ind., 11, 403-10; 473-80 (1930). A.J.M. 


Measuring voids in porous materials. J. D. SuLLIVAN, G. L. OLDRIGHT, AND W. E. 
Kecx. Bur. Mines, Rept. of Invest., No. 3047, 8 pp. (Oct., 1930)—An apparatus and 
procedure developed in the laboratory are capable not only of determining the rate and 
volume of penetration of solutions into porous materials but also of determining the 
total volume of voids within particles of porous material and the density. The method 
is applicable to ores, brick, concrete, tile, filter bottoms, or other porous materials of 
this nature. The method measures (1) the penetration of solutions into the voids 
within the porous materials, and (2) the volume of voids within the porous materials 
and is not concerned with the interstitial space between particles. Details of methods 
for test and sample calculations are given. R.A.H. 

Measurement of surface temperatures. Wm. F. RoESER AND E. F. MUELLER. 
Bur. Stand., Jour. Research, 5 [4], 793-802 (1930).—After a brief discussion of some of 
the methods which have been used for measuring surface temperatures, the paper de- 
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scribes a surface thermometer of the thermocouple type which was successfully used for 
measuring the temperatures of steel rails during the periods of heating before and after 
welding. A compensated type of thermocouple for more precise measurements at 
temperatures below 400°F is also described, and results obtained in measuring the tem- 
perature of a drying roll are given. R.A.H. 
Temperature control equipment. Hevi Duty Execrric Co. Gas Age-Rec., 66 
[23], 931 (1930).—The instrument responds to a thermocouple located in the furnace 
chamber which actuates a thermal cut-out to control a relay which is a part of the fur- 
nace control system. Adjustable control is provided so that the instrument can be set 
for any desired temperature. It can be calibrated for any thermocouple and used for 
protection purposes up to 3000°F. This instrument can be applied to any type of fur- 
nace temperature control. Illustrated. E.J.V. 
Direct-reading calorimeter in Bunsen burner form. CONNELLY IRON SPONGE 
& GovERNoR Co. Gas Age-Rec., 66 [23], 930 (1930)—The “‘Caloroptic,” or direct- 
reading calorimeter for the quick determination of the heat value of gas in B.t.u., 
without the employment of calculations for corrections, for barometer, thermometer, 
pressure, etc., is a modified form of Bunsen burner, the indicator for reading being the 
point of exact elimination of the yellowish, or illuminating tip of the inner cone of the 
Bunsen flame; the point of complete combustion of the gas. This device is analogous 
to the micrometer caliper, save that it reads in B.t.u.’s instead of inches or decimals. 
The manipulation is the same. Illustrated. E.J.V. 
Signal lamps on Thomas recording calorimeter. ANON. Gas Jour., 192 [3520], 
384 (1930).—The sliding pen on the calorimeter operates relays which light different- 
colored bulbs indicating the values in B.t.u. of the gas being analyzed. The lamps, 
in parallel in a 220-volt circuit, are placed on the indicating panel in the laboratory, 
and in each of the vertical retort houses. G.R.S. 
Device for heating water supplied to a Boys calorimeter. W.H.B. Hatt. Gas 
Jour., 192 [3521], 468 (1930).—A diagram with description of operation of the heating 
device is given. The chief features are a copper water bath containing a coil through 
which water to be heated passes. The temperature of the water leaving the coil is 
maintained constant by the ‘‘Perfecta’”’ thermostat, controlling a governor. Experience 
has shown that the governor works best when gas supplied is under about 2'/, in. of 
water pressure. The apparatus will maintain the temperature of the water supplied 
to the calorimeter constant to within +1°F and is large enough to supply 2 or 3 calo- 
rimeters. G.R.S. 
Resistance thermometers for chemists. C. G. Marer. Jour. Phys. Chem., 34 
[12], 2860-68 (1930).—Advantages of copper for resistance thermometers are pointed 
out and a type is described which eliminates hysteresis and drift due to differential 
thermal expansions. A method is given for precise calibration. Between 0°C and 
32.4°C the resistance of a thermometer constructed of commercial copper wire was found 
to obey the parabolic expression: R, = R, (1 + 4.26399.10-*S + 3.753.10~7S*), where 
R, is the resistance at temperature S and R, that at0°C. A modified type of resistance 
thermometer suitable for general chemical laboratory use is described. It is the prac- 
tical equivalent of several hundred multiple junction thermals and requires only simple 
electrical instruments. G.R.S. 
Application of welding rod prolongs life of crusher mantles. ANon. Pit & Quarry, 
21 [4], 63 (1930).—Recent tests by a mining company in Northern Calif. have shown the 
application of Hascrome welding rod to worn crusher mantles to be highly successful. 
The average life of a manganese-steel mantle for crushing copper pyrites was found to 
be approximately six months. At the end of this time the 2'/, in.-thick metal is prac- 
tically worn through. One of these castings was reclaimed after being taken out of 
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service by building up the worn surface with Hascrome. The total cost of rebuilding, 
including overhead, amounted to slightly more than 25% of the cost of a new mantle. 
At the end of four months, this part, having crushed 28,000 T. of ore, showed but 5/32 
in. of wear. It was again recoated and put back into service. E.P.R. 
All-metal variable transmission of unique design. Linx-Bett Co. Glass Ind., 11 
[12], 289-90 (1930); Brick Clay Rec., 77 [12], 669 (1930); Gas Age-Rec., 66 [21], 855 
(1930).—The first all-metal variable-speed transmission, called the P.I.V. Gear, is driven 
by side-tooth chain of unusual construction. Basically, this mew speed-change unit 
consists of two pairs of wheels of the opposed conical disk type, between which a unique 
chain transmits power. The effective diameters of each pair of wheels can be altered 
under load to change the speed ratio without steps and without dependence upon fric- 
tion. On changing speed, the self-pitching chain rises in one set of wheels and descends 
in the other, so that while the input shaft turns at constant speed, the output shaft is 
brought to the desired r.p.m. Details on construction are given. Illustrated. 
E.J.V. 
Accuracy requirements of multiple V-belt drives. R. E.S. Geare. Rock Prod., 
33 [22], 103 (1930).—G. discusses the advantages of the multiple V-belt drive. He gives 
the amount of sag caused by differences in lengths of V-belts having various distances 
between sheave centers, and states that the V-sheaves must fit the V-belts accurately 
to assure best performance. W.W.M. 
Conveying by belt carriers. ANoNn. Brick Clay Rec., 77 [11], 607-12 (1930).— 
There are several kinds of conveyer belts, those for horizontal movement and those for 
inclined movement. It must be determined what type of belt is required to handle a 
given amount of material in either horizontal or inclinc 1 movement, at what speed this 
belt may be run, how the material may be fed onto the belt, what precautions must be 
taken to insure maintenance, etc. Factors affecting the width of belt needed, methods 
of loading and unloading the belt conveyers, and factors affecting the degree of incline 
are discussed in some detail. Some maintenance suggestions to insure best wearing 
results are enumerated and the action of weather on the various kinds of belts is dis- 
cussed. Illustrated. E.J.V. 
Vibrating conveyers. ANoNn. Chem. Met. Eng., 37 [11], 704 (1930).—Either hot 
or cold materials may be handled dustlessly in an open-pan or launder conveyer and a 
line of tubular conveyers which includes water-cooled tubes, unjacketed tubes, and spe- 
cial combinations of conveyers and screening equipment. G.R.S. 
Pressure measurements in viscous fluids and plastic solids. R.V. KLEINSCHMIDT. 
Chem. Met. Eng., 37 [11], 702 (1930).—A device recently developed in the laboratories 
of Arthur D. Little, Inc., used to measure the pressure on soap during extrusion, may be 
of value in other industries as well. The chief difficulty in measuring pressure of ma- 
terials which are plastic or semifluid is that the materials themselves cannot be used to 
transmit pressure through small tubes. A diagram is shown of the device. The pres- 
sure gage is connected with the chamber in which pressure is to be measured by means 
of a small tube filled with a suitable pressure-transmitting fluid, such as water or oil, 
and means are provided for forcing a small qtiantity of this fluid through the connecting 


tube into the chamber. G.R.S. 
Measuring ultra-violet rays. ANon. Nat. Glass Budget, 46 [29], 13 (1930); 
see also Ceram. Abs., 9 [10], 859 (1930). E.P.R. 


. Chromium plating puts hardness into machinery. Harry C. Wo.re. Brick 
Clay Rec., 77 [11], 584-86 (1930).—The thickness of the average chromium plate for 
wear or resistance to abrasion is 0.003 in. to 0.005 in., or 500 to 600 times as much as for 
lustrous work. The requirements for hard chromium plate are much different from 
those for the lustrous plate. Properties of various chromium plates can vary widely. 
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Hardness is affected by current density, the temperature of the solution, and the nature 
of the solution. Special methods of cleaning and control of cleaning operations were 
developed to properly prepare the parts for plating. Other than hardness, the impor- 
tant properties of chromium plate are the ductility, coefficient of friction, and ‘‘non- 
sticking quality.’” Work done on clay machinery shows an increase in the normal ser- 
vice life of dies. Some failures have resulted due to the design of the die and not to the 
failure of the chromium plate. Illustrated. E.J.V. 
Rubber-covered equipment. ANon. Chem. Met. Eng., 37 [11], 703 (1930).— 
The Dorr Co. uses a soft rubber having high resistance both to abrasion and to acid 
solutions, for temperatures up to the boiling point. G.R.S. 
Nitralloy steel and the nitriding process. ANON. Refrac. Jour.,6 [61], 26 (1930).— 
Wear on brick-press liner plates in frequent stoppages for renewals has been occupying 
the minds of firms engaged in the production of brick of all classes. Nitralloy steel 
hardened by the nitriding process solves the problem. A range of nitralloy steels is 
available, varying the tensile strength of the core from 35 to 90 T. per sq. in. according 
to the purpose for which the material is required. The nitriding process is simple, con- 
sisting of enclosing parts which are to be nitrided in a gas-tight box through which am- 
monia gas is circulated. The box itself is enclosed in an electric furnace and maintains 
at a temperature of 505°C + 5°. Distortion is reduced to an absolute minimum. The 
surface hardness obtained is much superior to that obtainable by any other process. 
The hardness is the same for all grades of nitralloy steel irrespective of the core strength, 
and so intense that glass can be scratched with ease. At one large brickworks, nitralloy 
steel liners gave 30 weeks’ continuous service as compared to previous average life of 4 
to 5 weeks, while the number of brick produced with this trial set of liners was more 
than 6,400,000. E.P.R. 
Dewatering cement slurries by electricity. ANon. Rock Prod., 33 [22], 44 
(1930).—It is hoped that a saving in fuel consumption and size of kilns can be effected 
by partly dewatering the cement slurry. The apparatus consists of a tank to hold the 
slurry, a fixed cathode plate, and revolving anode drum on which the slurry collects in 
a layer '/, to */, in. thick and from which it is scraped, containing about 22% water. 
About 54% of the water can be removed from the slurry with a current consumption 
of 0.05 to 0.07 kw. hr. per Ib. of water, or about 20% of the theoretical energy required 
for evaporation. A dispersing agent must be used in the slurry before it can be de- 
watered. W.W.M. 
Stainless-steel wire cloth. ANon. Chem. Met. Eng., 37 [11], 704 (1930).*— 
The Newark Wire Cloth Co. is making wire cloth of all meshes, widths, and lengths and 
as fine as 200 x 200 in. opening. G.R.S. 
Vibrating screens take large-sized rock. ANON. Pit & Quarry, 21 [5], 74 (1930).— 
The Robins Conveying Belt Co. has placed a new vibrating screen on the market, 
known as the Mogul Gyrex, designed particularly for coarse scalping. E.P.R. 
Self-lubricating bearings. ANON. Chem. Met. Eng., 37 [11], 704 (1930).—Oilless 
bearings, for use in machinery which is idle for a considerable period are made of a com- 
posite material formed of one or more metallic powders mixed with one or more ma- 
terials yielding a soapy substance, and molded first cold and then hot, under very high 
pressure. G.R.S. 
Melting by electricity. ANON. Refrac. Jour., 6 [62], 64 (1930).—A furnace 
embodying the most recent researches in electric melting is specially designed for the 
economic production of steel, nickel, and other metals which melt at high temperatures. 
High-frequency current is used for energizing the furnace. A crucible, made of different 
refractories according to the requirements of the work, is built inside a copper coil and 
holds the material to be melted. Illustrated. E.P.R. 
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Automatic apparatus for finishing tile. ANoN. Rev. mat. constr. trav. pub., No. 253, 
pp. 189-91B (1930). A.J.M. 

Improved bronze valves. ANON. Chem. Met. Eng., 37 [11], 704 (1930).—One-piece, 
screw-over bonnets and a special form of disk holder are features of bronze valves in 
globe, angle, cross, and check types. The one-piece bonnet construction is said to pro- 
vide unusual strength, together with ease of removal. G.R:.S. 

Direct-action magnetic separator. ANon. Chem. Met. Eng., 37 [11], 705 (1930).— 
Highly reluctant magnetic materials may be separated from nonmagnetic materials by 


two powerful electromagnets above a rotating disk. G.R.S. 
Installation of pneumatic handling in cement works. Werzer. Rev. mat. constr. 
trav. pub., No. 252, pp. 364-66 (1930). A.J.M. 


Improvements in cement-mill grinding. A.B. HeELBIG. Zement, 19 [34], 796-99 
(1930); Rock Prod., 33 [24], 88-89 (1930).—H. discusses developments in the closed- 
circuit mill with air separation. W.W.M. 

Studies on edge mills. Hans Kremsxi. Tonind.-Ztg., 54 [85], 1341-42 (1930).— 
K. describes different types of German edge mills and points out their advantages and 
disadvantages depending on the kind of raw materials used. M.V.K. 

Profits accruing from dust control. E. H. p—e Conincu. Pit & Quarry, 21 [5], 
56-58 (1930).—There is available equipment to remove the solids from even the worst 
cases. It generally costs more to pulverize a material from 20-mesh fineness to 300- 
mesh, than it does from the largest size to 20-mesh. The dust loss always occurs from 
the finest and most valuable material. The second profit from dust control is repre- 
sented by the improvement in conditions inside and outside the plant. See also Ceram. 
Abs., 9 [11], 930 (1930). . E.P.R. 

New Fahrenwald crusher. Anon. Pit & Quarry, 21 [5], 75 (1930).—Important 
economies in grinding operations may be made possible in the industry by a new type 
high-speed crusher which has been perfected by A. W. Fahrenwald. Predictions have 
been made that the machine will find general use in the rock-crushing field, turning out 
tremendous quantities of road material at high speed with little consumption of power. 

E.P.R. 

Milling pottery materials. Leonarp ANpREws. Pottery Gaz., 55 [642], 1891-97 
(1930).—A new automatic flint-grinding plant designed to produce one ton per hour of 
potter’s flint consists of calcining kilns, primary crushing mill, a fine-grinding mill in 
closed circuit with a classifier, a thickener, a rotary filter, and a drying plant. The flints 
traverse about a quarter of a mile, entirely without manual handling. The “‘Syphon 
Vortex”’ hydraulic classifier is a new development. The pan mill discharges into blung- 
ing tanks centrifugally pumped to the classifier. The “knots’’ discharged at the bot- 
tom of the classifier return directly to the mills. The finished slip flows continuously 
from the syphon pipe to the arks. The classifier has two distinct adjustments which 
independently determine the nature of the finished product: (1) The rising velocity in 
the upper chamber, which is dependent solely upon the volume of slip per minute passing 
through the classifier, limits the maximum size of particle contained in the overflow. 
(2) The rate at which the knots are discharged determines the proportion of intermediate 
particles ranging from 160-mesh down to 0.01 mm. particles contained in the overflow. 
Batch-grinding has been developed to the point where it is a science. Possible econo- 
mies are enumerated. , E.J.V. 

Grinding machinery and its products. H. Groun. Farben-Zig., 35, 2328-29, 
2376-78, 2424-26 (1930).—G. reviews the theories concerning the amount of energy 
required to reduce materials to a greater degree of sub-division and also methods for 
determining particle size. G. concludes that improvements in grinding apparatus can 
only follow improved methods of determining fineness. (C.A.) 


* 
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BOOK, BULLETIN, AND PAMPHLETS 


Measurement of Rapidly Fluctuating Flow of Gas. J.G. Kinc anv B. H. WIL.iams. 
H. M. Stationery Office, London, 1930. 18 pp. Price 6d. Reviewed in Dept. Sci. 
Ind. Research, Fuel Research Tech. Paper, No. 27; Gas Jour., 192 [3521], 470 (1930).— 
The method involves the continuous reproduction of a clockwork-driven photographic 
roll of the meniscus of a moving liquid in an inclosed gage, the ends of the gage being 


connected to the gas main on either side of an inserted orifice plate. G.R.S. 
S-A Manganese Steel Feeders. Anon. Abrasive Ind., 11 [12], 41 (1930); for 
abstract see Ceram. Abs., 9 [12], 1077 (1930). E.P.R. 


Leahy no-blind vibrating screen. DerrsterR Concentrator Co. Pit & Quarry, 
21 [5], 76 (1930).—The Deister Concentrator Co., Ft. Wayne, Ind., has issued Bulletin 
12-E of 20 pp. describing and illustrating a vibrating screen in a manner of especial 
interest to the operating man. Considerable attention is given to the theory and un- 
derlying principles of the screening art. In addition to this the pictures throughout the 
bulletin aptly show methods of installation, some of which are out of the ordinary and, 
therefore, of unusual interest to the plant engineers and superintendents. See also 
Ceram. Abs., 9 [12], 1109 (1930). E.P.R. 

Lynx type belting. ANon. Pit & Quarry, 21 [1], 90 (1930).—The Diamond 
Rubber Co. has issued a pamphlet of 16 pages describing and illustrating a new type 
of composition belting for power transmission. Advantages claimed are remarkable 
pulling power and low-cost performance. Several typical plant installations are 
illustrated. E.P.R. 

PATENTS 

Pottery kickout element. IrRveN F. Darns. U. S. 1,781,947, Nov. 18, 1930. 
The combination with a pottery-molding machine mold, of a rotatable core adapted 
to be projected therein, a kickout member positioned to be projected into the mold, 
and a rotatable head supported on the kickout member for coaction with the rotatable 
core to mold a material in the mold. 

Making tile. Joun W. Tuomas. U.S. 1,781,992, Nov. 18,1930. Ina tile-making 
machine, the combination with a die shaped to form a substantially rectangular tubular 
structure having vertical partitions parallel with opposite side walls, the structure parti- 
ally separated at the junction of the partitions and the side walls with the top and bot- 
tom walls to enable easy separation of the walls and partitions into individual tile after 
baking, means moving with the structure for cutting it transversely into similar lengths, 
and means moving therewith for perforating all of the walls and partitions to provide 
openings for nail holes. 

Tile machine. Burt R.Smmons. U.S. 1,782,051, Nov. 18, 1930. A tile machine 
comprising a pallet adapted to receive an end of a ribbon of plastic tile-forming material, 
means for severing a predetermined length of the material on the pallet from the ribbon, 
a tray, means for moving the pallet to deposit the severed length of material thereon, 
and means for returning the pallet to receiving position. 

Clay-molding die. ANprREw P. Kevier. U. S. 1,782,236, Nov. 18, 1930. A 
clay-pressing die comprising members movable toward each other to mold the plastic 
material between them, one of the members having a removable portion adapted to 
be left on the molded piece when the remainder of the member is retracted, and de- 
tachable from the piece transversely of the direction of molding pressure. 

Mechanical separator. WaLteR M. Coox. U. S. 1,783,357, Dec. 2, 1930. Ina 
separator comprising a casing, a rotary distributing member therein, and means for 
causing an upward air flow in the casing, a rotary deflector positioned above the distri- 
butor, and an annular stationary deflector carried by the casing and overlapping the 
circumferential portion of the rotary deflector. 
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Automatic temperature control in pulverizing mills. Joz CriTes AND WALTER A. 
Koren. U. S. 1,783,358, Dec. 2, 1930. In a pulverizing and drying apparatus, 
a pulverizing mill including means for feeding thereinto material to be pulverized, 
means for circulating heated air thruugh the mill including a conduit for withdrawing 
air and pulverized material suspended therein from the mill, a separator for removing 
the pulverized material, and a return conduit for returning a portion of the air to the 
mill, a supply conduit leading into the return conduit, means including a heater for 
delivering preheated air to the supply conduit, and means responsive to the temperature 
in the mill for controlling the heater. 

Vibratory screen. FREDERICK H. HASELOW AND CHARLES RepiG. U. S. 1,783,617, 
Dec. 2, 1930. A vibratory screen comprising an open-bottom rectangular member 
having an open rear end and a closed ferward end, the member having inturned flanges, 
a screen resting upon the flanges, locking strips positioned above the edges of the screen 
and binding the screen against the flanges, the locking strips having cam means for fore- 
ing such strips into contact with the screen when the strips are moved forwardly, a base, 
means extending from the base and pivotally supporting the member, a head extending 
upwardly from the base, spring means interposed between the head and the strips and 
urging the strip toward locking position and urging the vibratory member toward the 
head, and eccentric means carried by the head for rapidly oscillating the member. 

Impregnating brick, etc. ANDREAS JOHANNES MarIA STOFFELS AND HERMAN 
TOBIAS VAN DER WISSEL. U. S. 1,784,164, Dec. 9, 1930. A process for impregnating 
brick, etc., with thermoplastic substances, consisting in first preheating the material 
and then impregnating the different sides of the preheated material to a different extent 
under pressure by cooling the impregnated medium in the impregnating chamber at those 
sides of the material where a less intensive impregnation is desired. 

Classifying and washing apparatus. Harry W. Newron. U. S. 1,784,246, Dec. 9, 
1930. Apparatus for the classification of solids in liquids comprising a wet classifier, a 
trommel extending above the fluid in the classifier and having a passage for oversize 
solids at one end, means in the passage for washing the oversize solids, and means for 
draining wash water and undersize solids carried thereby into the classifier. 

Transferring coke and coal, etc. HrNrRy ApAms. U.S. 1,784,650, Dec.9,1930. A 
method comprising dividing material to be lowered into separate inclined streams and 
gradually lowering and laterally compressing the streams to retard the flow, while main- 
taining the major part of the upper face of the stream substantially unengaged. 

Drying plant for pottery. Kart LUHMANN. Ger..504,295, Oct. 3, 1926. (C.A.) 


Kilns, Furnaces, Fuels, and Combustion 


Continuous ceramic kilns. Emimic Damour. Céramique, 33 (508), 144-50 (1930).— 
Three important problems in connection with continuous kilns are as follows: (1) 
Draft problems. Since the flue gases in a continuous kiln have to travel long dis- 
tances horizontally and the chimney is the only source of draft, most of the tunnel is 
under suction and it is difficult to prevent the entrance of outside air. By applying a 
light-forced draft to a Hoffman kiln, D. reasoned that this condition could be avoided. 
A 25% increase in production was secured in this way in a common brick kiln, by creat- 
ing a pressure of 4 to 5 mm. behind the zone of high fire. D. points out the advisability 
of measuring the pressure gradient in the kiln and describes experiments in which a two- 
liquid manometer was used. (2) Recuperation. D. argues that perfect recuperation is 
impossible. The length of the tunnel is not the only factor. The ratio of the masses is as 
important. The conditions for good heat exchange, short tunnels, and quick firing are 
conflicting. (3) Zone of high fire. D. gives combustion calculations showing the effect 
of firing procedure and the number of fire boxes. A discussion is given. A.E.R.W. 
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Robertson kiln. R. Wuitrretp. Refrac. Jour., 6 [62], 35-43 (1930).—W. lists 
as the advantages of the tunnel! kiln (1) constant firing conditions, (2) economy of fuel, 
(3) reduced firing time, (4) economy of labor, and (5) improvement in quality and value 
of first-class production. A number of general disadvantages are also discussed in 


detail. E.P.R. 
Kilns for small factories. W. Rur. Rev. mat. constr. trav. pub., No. 252, pp. 

171—72B (1930).—Illustrated. A.J.M. 
Drying and firing refractories. Rup. Witte. Tonind.-Zig., 54 [86], 1358-59 

(1930). M.V.K. 


Motion of flames in closed vessels. C. W. StepHENSON. Trans. Faraday Soc., 
26 [10], 577-87 (1930).—In ‘‘flame movement in gaseous explosive mixtures” by Ellis 
(Fuel, 7, 195 (1928)), a number of conclusions, founded on experimental results, include 
the following: (1) The speed of the flame shows a maximum change at the moment 
when the volume of the burned gas equals the volume of the unburned gas. (2) When 
the ignition is eccentric the flame tends to become concentric with the vessel. (3) 
When there is multiple ignition, each flame spreads as if confined to an isolated region 
of the vessel. (4) The velocity of the gas on one side of the surface of a flame differs 
in sign and quantity from the velocity of the gas on the other side. These conditions 
have been subjected to mathematical analysis and this analysis arrives at the same 
results. G.R.S. 
Critical pressures of ignition of dry and wet mixtures of carbon monoxide and 
oxygen. V. E. CossLeTT AND W. E. GARNER. Trans. Faraday Soc., 26 [4], 190-95 
(1930).—The lower ignition pressure of mixtures of carbon monoxide and oxygen are 
but slightly affected by the addition of water. In low-pressure flames the reaction 
chains are broken before reaction is complete and the residual pressures of unburned 
gas depend on the nature of the surface of the silica chamber. For the wet-gas mixtures, 
the residual pressure is practically independent of the initial pressure of the gas, in 
agreement with the similar work of Seminoff and Sagulin on the ignition of mixtures of 
hydrogen and oxygen. G.R.S. 
Heat economy in ceramic firing. FR. Lirrnskr. Tonind.-Ztg., 54 [93], 1454-56 
(1930).—The large losses of heat in ceramic plants come from (1) radiation of kiln 
walls, (2) incomplete fuel combustion (unburned particles in ash), (3) losses through 
dampness of kiln walls or floor, (4) heat content of waste gases, and (5) heat content of 
fired ware and heat content stored in the kiln walls. Good insulation of kiln walls, 
a dry kiln floor, and proper selection of combustible with regard to the proportion of slag 
are especially necessary for diminishing the loss of heat in plants. L. discusses the 
amount of heat loss in single, annular, and tunnel kilns and describes a new method of 
using heat wherein the heat of fired objects is used for preheating the ware and the heat 
of waste gases for heating the air for firing. By this new method 90% of the waste 
heat of the fired objects is used up and thorough regulation of the firing is made pos- 
sible since preheating and firing are separated from each other. M.V.K. 
Lignite and ceramics dominate research at North Dakota. Irvin Lavine. Chem. 
Met. Eng., 37 [11], 682-84 (1930).—The importance of the immense deposits of lignite 
in North Dakota is pointed out. The clays of the state are briefly discussed. The work 
of the ceramic department is divided into the following phases: (1) production of 
various kinds of ceramic ware, (2) a survey to determine the clay requirements of the 
industries in the Northwest, and (3) a detailed study of clay slips. In the lignite studies 
the following tests are being carried out: (1) coking, (2) pulverized lignite as fuel, and 
(3) drying. G.R:S. 
Investigation of friability of different coals. C. M. Smirn. Univ. of Ill, Bull., 
No. 196 (Nov., 1929).—Several hundred individual tests were made on the breakage 
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of coal; different types of coal were tested. Averages, called degradation numbers, 
are given and are regarded as the desired measures of relative friability. A.E.R.W. 
Refractivity of coke. J. W. Cops. Gas Jour., 192 [3519], 299 (1930).—The 
reaction with oxygen should be high especially when the coke is ignited. In reactivity 
with other gases, such as CO., H,O vapor is important. <A discussion is given on the sur- 
face exposed to the gas stream. Small additions of lime and soda have been shown to 
increase the reactivity to CO, 8 and 20 times, respectively. In these cases other prin- 
ciples than surface exposed are involved. G.R.S. 
Oil used as fuel in industrial plants. ANon. Nat. Glass Budget, 46 [29], 3 (1930).— 
Oil is being used more extensively as a fuel in the glass manufacturing industry. Per- 
haps two of the outstanding reasons for this change are the low cost of fuel oil and the 
fine quality of glass that can be manufactured when oil is used as a fuel. Natural gas 
has been looked upon as the most practical type of fuel for use in the manufacture 
of glass. Unless the company has its own fuel, the cost of natural gas has become 
almost prohibitive in some parts of the country. The High-Low Regulator Co. has 
installed its High-Low Regulator Burning Systems in many glass and other industrial 
plants. E.P.R. 
Eliminating impurities from producer gas. M. Vany. Gas Age-Rec., 66 [22], 
882 (1930); Gaz et Flectricité—The Modave cleaning and dust-removal process 
used in connection with producer gas has several novel features: (1) layout of hollow 
elements in vertical series, (2) water reservoir maintained automatically at constant 
level, and (3) calibrated orifices through which water is fed to tubes placed inside the 
elements. Elements serve as baffles in giving the gas flow an irregular, eddying motion. 
The gas is cleaned by downward water spray. The equipment is self-operating, re- 
quiring little supervision or motive power. ; E.J.V. 
New sources remaking the gas industry. R.S. McBripe. Chem. Met. Eng., 37 
[11], 673-75 (1930).—An outstanding development of the past year in the gas industry 
has been the invasion by natural gas, propane and butane, and refinery gas of the field 
previously occupied by coal gas, water gas, and oil gas. A brief review of some of the 
developments of natural gas is given. In October, 1928, the first big gas strike of the 
Kettleman Hills field district was made. Prompt replacement of oil gas by natural gas 
was made in the Golden Gate area. In Denver, where there is comparatively little 
industrial activity, natural gas is supplanting solid fuel for house heating. Present 
supplies of natural gas which have been tapped during the past year or two lie in northern 
Louisiana, the Panhandle of Texas, and Kettleman Hills region of Calif. Gas is now 
transported 1000 miles which is not considered the limit. It is from butane that the 
gas man anticipates the most serious competition. G.R.S. 
Sale of gas for industrial purposes. H. H. Creasgy. Gas Jour., 192 [3520], 
401-406 (1930).—The gradual increase in employing gas for industries is described. 
Some figures are given concerning the largest consumers of gas for industrial purposes. 
G.R.S. 
Specific heat charts for gases. A. C. HaLFERDAHL. Chem. Met. Eng., 37 [11], 
686-87 (1930).—Calculations of mean specific heats of gases at high temperatures may 
be simplified and shortened by the use of the graphs given.. The data on which they are 
based are taken from Eastman’s recent revision of ‘‘Specific Heats of Gases at High 
Temperatures”’ (see Ceram. Abs., 8 [8], 604 (1929)). The calculation for developing the 
graph for water vapor is given, the same method being used for the other gases. The 
method of determining the specific heats from the graph is given. G.R.S. 
Specific heat of gas. H. Lourié. Chaleur ind., 11, 423-35 (1930).—A large 
number of tables of data and graphs are presented for the specific heats of various 
gases. See also Ceram. Abs., 9 [12], 1084 (1930). A.J.M. 
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BOOKS AND PAMPHLETS 


Introduction to Modern Gas Generation, Treating, and Handling Practice. (Ein- 
fiihrung in die Technische Behandlung Gasférmiger Stoffe.) W. BERTELSMANN AND 
F. Scuuster. Julius Springer, Berlin, 1930. 411 pp., 288 figs. Price 38 Rm. Re- 
viewed in Gas Age-Rec., 66 [21], 826 (1930).—This recent contribution to German gas 
technology is an introduction rather than a comprehensive treatise. Every phase of 
the science receives the maximum of highly practical, concise discussion. A brief 
review of basic principles of physical chemistry precedes the main body of material. 


E.J.V. 
Coal Carbonization. R. Wiccrinton. Reviewed in Chem. Met. Eng., 37 [11], 
697 (1930); see also Ceram. Abs., 10 [1], 75 (1931). G.R.S. 


Questions and Answers for the Coal Fireman. J. F. Barxiry. Bur. of Mines 
Handbook. 17 pp. 5¢. The pamphlet discusses kind of coal, sizes of coal, composi- 
tion and burning, practical illustrations of the burning of coal, coking method of firing, 
coal most suitable for inclined grate, etc. R.A.H. 

Volcanic oil-burning equipment. ANoNn. Pit & Quarry, 21 [1], 80 (1930).—The 
Volcanic Specialties Co. has issued a pamphlet of 16 pp. describing the use of oil-burn- 
ing equipment and the principles of proper combustion. Blowers and burners are de- 
scribed in detail. Figures on capacity, air flow, and oil consumption are given. 

E.P.R. 


PATENTS 


Producing coke. AtFrep H. Wuite. U. S. 1,782,556, Nov. 25, 1930. (1) The 
process of producing coke which comprises showering particles of finely-crushed solid 
carbonizable material through a retort whose walls are heated to a temperature sub- 
stantially above 700°C while maintaining the particles out of contact with an appreci- 
able amount of air thereby subjecting the particles to destructive distillation so as to 
completely carbonize the finest particles and leave the larger particles partially carbon- 
ized, and removing the solid residue from the retort while it is in a finely-divided state 
and still contains a substantial amount of volatile matter. (2) A new product of manu- 
facture comprising finely-divided particles of puffed, porous coke containing a substan- 
tial amount of volatile matter and made by showering particles of finely-crushed solid 
carbonizable material through a retort whose walls are heated to a temperature sub- 
stantially above 700°C while maintaining the particles out of contact with an appreciable 
amount of air thereby subjecting the particles to a destructive distillation so as to com- 
pletely carbonize the finest particles and leave the larger particles partially carbonized 
and removing the solid residue from the retort while it is in a finely-divided state and 
still contains a substantial amount of volatile matter. 

Gas producer. ANsoNn K. Brapiey. U. S. 1,782,677, Nov. 25, 1930. In a gas 
producer, a rotary fuel shell and a rotary ash pan, a common actuating means for the 
parts, gearing connecting the actuating means to the shell for rotation of the latter at a 
constant speed, differential gearing connecting the actuating means to the pan, means 
for braking one of the members of the gearing to vary the speed of the pan-driving mem- 
ber of the gearing, thereby to procure rotation of the pan at varying speeds higher than 
the speed of the shell, an ash plow rotatably mounted in the pan, and means operable 
selectively to connect the ash plow to, or to disconnect it from, the shell. 

Water-gas process. Tuomas U.S. 1,784,765, Dec.9,1930. In making 
water gas the method which consists in introducing a blast of air through the fuel bed of 
a generator to bring the fuel bed to incandescence and to produce air-blast gases and 
passing the air-blast gases successively in separate parallel streams through a single- 
shell carburetor and a single-shell superheater and burning the air-blast gases therein; 
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shutting off the air blast and introducing a flow of steam successively through the super- 
heater, carburetor, and incandescent fuel bed of the generator, to generate water gas in 
the generator, and passing the water gas generated back through the carburetor and 
superheater to a gas receiver; and, before again introducing a blast of air, then reversing 
the direction of flow of steam through the elements and introducing a flow of steam 
successively through the superheater, carburetor, and fuel bed of the generator to gen- 
erate water gas before again bringing the fuel bed to incandescence, and passing the 
water gas generated back through the carburetor and superheater to a gas receiver. 

Tunnel kilns. WoopaLt-DuckKnHam, Ltp., DouLton & Co., Ltp., AND C. BAILEY. 
Brit. 334,951, Nov. 5, 1930. In a tunnel kiln having superposed groups of flues built into 
the side walls of the heating and cooling zones, the desired temperature gradient within 
the kiln is obtained by increasing the total cross-sectional area of the superposed flues 
from the outer and colder to the inner and hotter ends of each zone. The increase is 
obtained by varying the lengths of the flues, and to minimize overheating and undercool- 
ing of the goods at the top of the kiln, the longest heating flue is at the bottom and the 
longest cooling flue is at the top. The heating flues are fired by burners and each com- 
municates with the next longer flue by end and intermediate openings. The flues of 
the cooling zone are connected by openings and the air supplied to the uppermost flue 
through ports is withdrawn for supply to the burners through the ports. The depth 
of the flues may increase from the shortest to the longest, or the flues may all have the 
same cross-sectional area and may be in groups of varying number, so that the heating 
effect will be uniform over the height of the kiln. 

Tunnel kilns. R. M. p’ARLEUX AND E. VioLetTTe. Brit. 335,154, Nov. 12, 1930. 
In the kiln of the parent specification additional sand seals for preventing escape of 
gases to the underside of the trucks are provided, and the longitudinal profile of the 
tunnel and the arrangements for utilizing the air from the cooling zone are also modified. 
In addition to the sand seals previously provided, sand is fed onto the floors of the trucks 
and is progressively swept off by projecting brick which are gradually brought closer 
to the trucks as the latter proceed through the kiln. The sand so swept off falls onto 
ledges where a further seal is made by the sharp corners, and the sand finally passes 
to the lower seals. The tunnel is formed with an initial horizontal stretch, an upward 
slope to an apex at the point where the air bypassed from the cooling zone through the 
conduit reénters the kiln, and a gentle downward slope to a point beyond the firing zone 
followed by a steeper slope. 

Furnaces for glazing pottery. ELectric FurNAcE Co., Ltp., AND W. J. MILvar. 
Fr. 685,347, Nov. 21, 1929. (C.A.) 

Gas producer. J. Zwicxy. Ger. 491,026; Gas Age-Rec., 66 [21], 857 (1930).— 
The producer is used for the production of gas from liquid or pulverized fuel by fine 
distribution of the latter, partial combustion in air, and regulation of the fuel con- 


sumption in relation to the admission of air. E.J.V. 
Ceramic annular kiln fired with coal dust. FRrRANz RouRwasser. Ger. 505,453, 
Jan. 14, 1930. (C.A.) 
Ceramic annular kiln. Cari Rost. Ger. 505,455, Sept. 7, 1928. A means is 
described for distributing a mixture of air and coal dust. (C.4.) 
Geology 


' Aluminium silicates. J. Worr. Sprechsaal, 63 [46], 869-71 (1930).—From the 
elements, aluminium, silicon, and fluorine, an aluminium salt of hydrofluosilicic acid 
is formed. This salt is broken down by the action of water and heat. A table 
shows that when such a cleavage occurs, hydrofluosilicic acid is always formed. If more 
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than two parts of water are present, then free hydrogen fluoride appears which forms 
feldspar by reciprocal action with the calcium carbonate present. 


Al,(SiFs); + H2SIFs + Al,O(SiFs)2 


+ 2H.0 = 2H2SiFs + Al,O.SiFs 

<< “« + 3H,O = + Al,O,SiF,O + 2HF 
GO = + Al,O.SiF,O2 (topaz) + 4HF 

5H,O = + Al,0,SiO.FOH (topaz) + 5HF 
‘ “ §H,0 = + Al,O0,SiO; (sillimanite) 6HF 
6H,O = + Al,O2Si0,He 

oi + 8H,O = Al,O.SiOsHe 

+ 10H:,O = + + 


The hydrofluosilicic acid can always be split up by water under certain conditions and 
metasilicic acid changes into silicon dioxide, through some process possible by heat. 
The first cleavage substance is a compound called ‘“‘aluminumylfluosilicate’’ by W. The 
cleavage of this compound by water is developed in the following table: 


Al,O(SiFs)2 + 2H:O 4HF + Al,O(SiF¢)(SiO2F2) 


+ = 12HF + Al,O(SiO;)2 metakaolin 
rs + 7H,0 = + Al,O(SiOs) (SiO. [OH 

+ 8H,.0= “ + clay substance 
“+ 9H,O = + kaolin acid 
+ 10H2O = + 
11H,0 = + halloysite 


Metakaolin, clay substance (kaolinite), kaolin acid, and halloysite are formed. Eight 
univalent elements are combined with silicon in the hydrofluosilicic acid. Eight 
valences of the elements hydrogen and oxygen are combined with silicon in the meta- 
silicic acid. When ion cleavage of the hydrofluosilicic acid takes place, hydrogen ions 
and the compound SiFs ion originate. Metasilicic acid forms hydrogen ions and the 
compound SiO; ion. Analytical chemistry knows such atom groups, i.e., ammonium 
NH, hydroxyl OH’, and uranyl UO,"*; atom groups or may also 
exist. M.V.K. 
Relationship of climatic and geological factors to composition of soil clay and dis- 
tribution of soil types. E. W.Crowruers. Proc. Roy. Soc. [London], 107B [748B], 
1-30 (1930).—An attempt is made to separate the effects on soil formation of two quan- 
titative climatic factors and a qualitative geological grouping by means of a statistical 
analysis capable of application to other geographical and geological problems. The data 
discussed consist of chemical analyses of the clay fractions of 30 representative soils and 
maps of the distribution of the more important soil groups in the U.S. The existence 
of a high positive correlation between annual rainfall and mean annual temperature in 
the agricultural areas of the U.S. accounts for earlier failures to recognize the influence 
of temperature on clay composition, and also for the essential differences between the 
nature and distribution of soil types in the U.S. and Russia. The ratio of silica to alu- 
mina in the clay fraction is correlated negatively with rainfall and positively with tem- 
perature, and the relative effects of rainfall and temperature on clay are closely parallel 
to their effects on the amounts of drainage through soil in the Rothamsted lysimeter 
experiments. This suggests that the amount of leaching is the dominant factor in clay 
formation. For comparable climatic conditions the lowest SiO,/Al,O; ratios in the clay 
fraction are in sedimentary soils from igneous rocks, and the highest are in the young 
soils from sediments repeatedly subjected to reworking in water. Highly siliceous clay 
may be formed in two ways: (1) by weathering in the presence of soluble silicates in 
the alkaline soils of arid regions or (2) in the immature soils of humid regions where the 
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parent material has been exposed for long periods to the dissolved silica of river waters. 
In the regions of highly leached soils in the U.S. the relationship of rainfall to tempera- 
ture corresponds to conditions of approximately uniform drainage and clay composi- 
tion. Within this belt the individual soil groups are more accurately characterized by 
temperature than by rainfall or leaching. The group of Prairie Soils occurs in a transi- 
tional belt between these highly-leached soils and those of semi-arid regions in which 
rainfall is the dominant climatic factor in the determination of soil type. G.R.S. 
Occurrences, production, and marketing of heavy spars in Canada’s provinces. 
Anon. Pit & Quarry, 21 [5], 43-44 (1930).—The mineralogical and commercial de- 
scriptions of heavy spar were prepared by staff members of the Dept. of Development, 
Canadian Pacific Ry., from reports by that department and by the Canadian Dominion 
and Provincial Governments, including the Bureau of Statistics covering heavy spar, 
fluorspar, and the feldspars. The only barite-producing deposit in Canada is near 
Lake Ainslie, Cape Breton Island. The chief uses of barite are in making rubber, optical 
glass, and in sugar refining. The production of barite in Canada in 1929 was 105 T., 
valued at $2341. Canada’s production of fluorspar has come from Ontario and British 
Columbia. From 80 to 85% of the world’s supply of fluorspar is consumed in metal- 
lurgical operations. From 10 to 15% of the production is used in the manufacture of 
enamels, glazes, fireproof (agate) ware, and opalescent glass. There is a growing demand 
for Canadian feldspar in that country’s ceramic industries. The average production 
in recent years has been about 33,000 T. per year. E.P.R. 
Flotation of feldspar. ANon. Mining Ind. Rec., 33 [8], 132 (1930).—Research 
on flotation resulted in the finding that carefully controlled minute amounts of certain 
reagents would cause the feldspar particles to float and did not affect the quartz simi- 
larly. By this treatment 90% of the feldspar of a feldspar-quartz ore was floated. The 
necessary quantities of the reagents range from a few hundredths to one-half pound per 


ton of ore. E.J.V. 
Granular feldspar. B. C. Burcess. Rock Prod., 33 [24], 55 (1930); see also 
Ceram. Abs., 9 [12], 1038 (1930). W.W.M. 


Canadian ground feldspar. Anon. Nal. Glass Budget, 46 [29], 16 (1930).—Soon 
after the beginning of the present century the feldspar deposits in the Kingston district 
of Ontario, Canada, were opened up and the output was exported to the U.S. for the 
manufacture of ceramics. Until recent years the Kingston export of this product 


formed the bulk of the total from all of Canada. E.P.R. 
Feldspar in 1929. OLIVER BOWLES AND JEFFERSON MIDDLETON. Bur. Mines, 
Mineral Resources U. S., Part II, 83-93 (1929). R.A.H. 


New Irish mineral. Anon. Rock Prod., 33 [21], 59 (1930)—A new mineral has 
been found in the Scawt Hill section of County Antrim, Ireland. It occurs in vesicles 
in the mellilite-bearing rocks of the district, is colorless, and has vitreous luster. The 
habit is that of plates flattened in plane of principal cleavage. The density = 2.77, 
hardness 4'/, to 5, a = 1.597, 8 = 1.606, y = 1.621. Optical sign is positive. 8 = b, 
7:(001) = 29°. Chemical composition: CaO = 46.4, SiO, = 34.2, CO. = 18.0, 
sum = 98.6%. This indicates that the formula is 6 CaO-4Si0.-3CO,. W.W.M. 

Clay in 1929. JEFFERSON MIppLETON. Bur. Mines, Mineral Resources U. S., 
Part II, 95-104 (1929). R.A.H. 

Silica in 1929. Anon. Bur. Mines, Mineral Resources U. S., Part II, 35-40 
(1929).—Lists of producers and sellers of quartz are given and statistics by states as 
well as imports of flint and flint stones are reported. R.A.H. 

Geophysical prospector. ANON. Times Eng. Supp., 27, 27 (1930).—An account is 
given of the new methods in searching for minerals as carried on under the auspices 
of the Canadian Geological Survey. H.H.S. 
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New alkali plant. ANon. Chem. Met. Eng., 37 [11], 708 (1930).—The Pittsburgh 
Plate Glass Co. and the American Cyanamid Co. will jointly erect a new soda and 
caustic soda plant on tide-water in the South where raw materials are available at low 
costs. G.R.S. 

Mineral deposits in the Ural mountains. A. I. Zumin. Ceramics and Glass, 6 
[7-8], 353-56 (1930).—Z. describes investigations made to determine the possibility of 
using the enormous deposits of nepheline, pegmatite, sodalite, and other minerals of the 
Ural mountains for the glass and silicate industries of U.S.S.R. The chemical composi- 


tions of these minerals are given. M.V.K. 
German clay. FRIepRicH Matz. Tonind.-Zig., 54 [91], 1432-33 (1930).—M. 

discusses German clay deposits. M.V.K. 
Ceramic raw materials of Dneprostroya. S. I. Nazarevicu. Mineralnoe Suir’e i 

Tsvetnuie Met., 4, 1341-64 (1929). (C.A.) 


BOOKS, BULLETIN, CIRCULARS, AND PAMPHLET 


Introductory Economic Geology. W.A. Tarr. McGraw-Hill Book Co. Ist ed. 
Pit & Quarry, 21 [2], 71 (1930).—This textbook presents a general picture of the earth 
materials used by man. Only the most common minerals are considered and, although 
some knowledge of geology is presupposed, the material is written for the layman. The 
book comprises three parts, History and Origin of Earth Materials, Metallic Earth 
Materials, and Nonmetallic Earth Materials. The first section discusses the uses to 
which minerals were put by prehistoric races, leading down to the utter dependence of 
our modern civilization upon earth materials. The general principles of the formation 
of mineral deposits are covered by a large chapter. One portion of this book is devoted 
to structural materials. Here are given statistical and technical discussions of cement 
and miscellaneous nonmetallic minerals. E.P.R. 

Geology. (Geologia.) GorTANo RovEeRETO. Ulrico Koepli, Milano, 1930. 805 
pp., 161 illustrations. Lire 45.00. Reviewed in Tonind.-Zig., 54 [94], 1478 (1930); 
Ind. Silicati, 8 [9], 24 (1930).—Geology is here treated in a new way. It is not an ab- 
stract discussion of periods and layers, but geology as applied to practical life. R. be- 
gins with theoretical explanations of geophysics, petrography, stratigraphy, and tec- 
tonic; then takes up the geology of industries with a description of all natural rocks 
used as raw materials in the industries of lime, cement, gypsum, artificial stones, brick 
and pottery, ceramics, porcelain, and refractory industries, and the preparation of glass, 
enamel, and fertilizer. Geological data useful to engineers in the building of roads and 


tunnels, and the construction of bridges, dams, wells, etc., are given. M.V.K. 
Diatomaceous Earth. R. Catvert. Reviewed in Chem. & Ind., 49 [44], 925 
(1930); see also Ceram. Abs., 9 [11], 977 (1930). - G.R.S. 


Significance of Spores in the Correlation of Coal Seams. I. Parkgate Seam, 
S. Yorks Area. L. SLATER, Marjorre M. Evans, AND Giapys E. Eppy. Dept. 
Sci. Ind. Research, Fuel Research—Physical and Chemical Survey of the National Coal 
Resources, No. 17. H. M. Stationery Office, London, 1930. 28 pp. Price ls 3d. 
Reviewed in Gas Jour., 192 [3521], 470 (1930).—Classification to provide means for 
the identification of coal seams has resulted from microscopic study of vegetable bodies 
present in the coal. The spores are identified and classified according to size, shape, 
and ornamentation and their frequency of occurrence is recorded. The whole report 
is a good example of a truly scientific piece of investigation in an unusually well-pro- 
duced and readable form. G.R.S. 

Titanium. E. P. Youncman. Bur. Mines, Information Circ., No. 6365, 39 pp. 
(1930).—Titanium ranks as one of the more abundant elements, is widely distributed, 
and occurs in concentrated form in numerous deposits. Although titanium occurs in 
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many minerals, the principal commercial sources are rutile and ilmenite. The present 
report summarizes the titanium industry, with special reference to its economic aspects. 
It is offered as a survey of current trade literature and as a digest of material in the files 
of the bureau. Titanium is a rare element only in the sense that it does not occur in 
nature in easily-recognized forms or in concentrates in quantities large enough to receive 
attention. In the solid portion of the earth, titanium is ninth in respect to abundance. 
See following abstract. R.A.H. 
Deposits of titanium-bearing ores. E. P. YouNncmMAN. Bur. Mines, Information 
Circ., No. 6386.—This paper, which is a supplement (see preceding abstract), represents 
a summary of current trade literature and Government reports, together with some 
hitherto unpublished material that has accumulated in the files of the Bur. of Mines. 
The purpose of this pamphlet is simply to indicate the commercial possibilities of the 
deposits, and the discussion is confined almost entirely to the three commercial ores, 
ilmenite, rutile, and magnetite (titaniferous iron ore). The domestic deposits are re- 
viewed by states, and the foreign deposits by countries. R.A.H. 
Tantalum (and columbium). E. P. YouncMAN. Bur. Mines, Information Circ., 
No. 6328, 37 pp. (1930).—The report describes the elements and gives information con- 
cerning their uses, history, minerals in which they are found, identification, extraction, 
production, sources of supply, and consumption. It includes a list of producers and 
dealers, names of possible buyers, and a short bibliography. R.A.H. 
Monazite, thorium, and cerium. R. M. SANtMyers. Bur. Mines, Information 
Circ., No. 6321, 43 pp. (1930).—The report describes monazite, thorium, and cerium 
minerals and ores, tests for identification, occurrence, distribution, mining, and prepara- 
tion. It gives information concerning the status of the industries and contains a bibliog- 
raphy. R.A.H. 
Cobalt. Paut M. TyLer. Bur. Mines, nformation Circ., No. 6331, 33 pp. (Aug., 
1930).—Cobalt is used both in the form of the metal and in the form of the oxide and 
other compounds. In the U.S., metallurgical uses account for fully 50% of the total, 
and probably not more than about '/; of the consumption is now absorbed in the ceramic 
and chemical industries. The largest single use of cobalt is in the cobalt-chrome series 
of alloys known as “‘stellite.’’ Next to stellite, probably the main consumption of cobalt 
is in the ceramic industry where the oxide is used not only in colored ware but quite 
generally in the glaze of whiteware. . The report reviews the cobalt industry, and gives 
information on the uses, mode of occurrence, identification, and metallurgy of cobalt. 
It discusses world and domestic production and deposits, imports and exports, market 
grades, and prices. It also includes lists of dealers and a bibliography. R.A.H. 
Sulphur. Ropert H. RipGway. Bur. Mines, Jnformation Circ., No. 6329, 55 pp. 
(1930).—Sulphur is occasionally introduced into glass; the colors produced by it are 
due to molecular dispersed sulphur present in the form of polysulphides. The report 
gives general information on sulphur and describes its properties, gives data on occur- 
rence, world sources, chief deposits, and methods of production employed; production, 
reserves, and resources; uses, manufacture, and substitutes; consumption, marketing, 
and imports and exports. An excellent bibliography is included. R.A.H. 
Feldspar. OLrveR Bowes AND V. C. Lee. Bur. Mines, Jnformation Circ., No. 
6381, 21 pp. (1930).—The mining and preparation of feldspar are attended by many 
complications: (1) the material itself is variable in composition, (2) it is associated 
with various types of impurities, and (3) the requirements of different users and for 
different uses are subject to varying demands in regard to composition, purity, and 
grain size. It is not the purpose of this paper to present a comprehensive and detailed 
discussion of this complex subject, but rather to give a brief outline of the occurrence 
and properties of the material, its preparation, uses, and marketing, the economic prob- 
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lems of production and consumption, modern trends, and such other matters as are of 
interest to the average inquirer who desires a general knowledge of the industry. A 
bibliography is included. R.A.H. 
Feldspar. BuREAU OF STANDARDS. Commercial Standard 23-30, issued Oct. 22, 
1930. Price 5¢. 18 pp. This commercial standard classification covers ground feld- 
spar used in the production of ceramic products, based on particle size and chemical 
composition. It is to be regarded as a classification rather than a definite purchase 
specification. The report gives in detail the requirements as to physical classification 
based on fineness of grindings and chemical classification based on composition as it 
influences its use. Standard methods of test as to sieving and chemical analyses are 
included. R.A.H. 
Production of bentonite. ANoNn. Silica Products Co., Kansas City, Mo., Bull., 
No. 107; Rock Prod., 33 [22], 59 (1930).—The occurrence of crude bentonite and its 
preparation for the market are described. A test to determine whether or not a pro- 
spective material is bentonite is given as follows: Dry at not over 220°F a 50-g. sample, 
powder to pass a 200-mesh sieve and mix with 5% of magnesium oxide. . Put 4 g. of 
this mixture into a 4-oz. round bottle, add 100 cc. distilled water, and put in a shaking 
machine for one hour. Allow to stand 24 hrs. A good bentonite will give a stiff gel 
which will not break on inverting the bottle. The clear liquid on top is siphoned off, 
and subtracted from 100, gives roughly the value of the sample in percentage, i.e., the 
amount of gel formed is a measure of the value of the material. Ordinary clay forms 
about 10% gel and anything giving a gel over 50% may be considered a bentonite. 
W.W.M. 
Methods and cost of mining fluorspar at Rosiclare, Ill. Epwin C. Reeper. Bur. 
Mines, Information Circ., No. 6294, 11 pp. (July, 1930)—The mining methods described 
in this paper are those used in one of the large mines producing fluorspar in the Kentucky- 
Illinois fluorspar field, located in southern Ill. and western Ky. on the Ohio River. The 
report gives a history of this important fluorspar district, with a description of mining 
methods and cost sheets. R.A.H. 


Chemistry and Physics 


Orientation of anisotropic particles in an electric field. I. General. II. Appli- 
cation to determination of double refraction of clays. C. E. MARSHALL. Trams. 
Faraday Soc., 26 [4], 173-89 (1930).—It was shown that there exists a certain discrep- 
ancy between the views of the French physicists and the German colloid chemists con- 
cerning the nature of the orientation of suspended particles by the electric field. A com- 
paratively simple apparatus is described which enables the double refraction of sols to 
be measured. Using this apparatus it was shown that, in accordance with the views of 
the French physicists, the orientation of anisotropic particles depends primarily on their 
fundamental electrical properties. Substances obeying Maxwell’s rule give a plus 
double refraction with respect to the lines of force, while those not obeying it give a 
minus double refraction. In favorable cases the electrical double refraction approaches 
the true double refraction of the solid. On applying the method to clays, it was shown 
that these are essentially crystalline, however small the particles may be, and that the 
value of the double refraction can, under suitable conditions, be taken as a characteristic 
constant for a clay fraction saturated with a particular cation. The variation in double 
refraction with the cation has been studied and leads to the conclusion that the exchange- 
able cations take up definite positions in the crystal lattice. The method can be util- 
ized to study base-exchange equilibria. Clays were shown to exhibit the phenomenon 
of orientated coagulation in a manner which suggested that when saturated with differ- 
ent cations they have, in general, characteristic degrees of dispersion. G.R.S. 
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Determination of heats of formation of silicates from their oxides. R. NACKEN. 
Zement, 19, 818-25, 847-49 (1930).—The heats of solution of the prepared silicates and 
their constituent oxides were determined in mixtures of HF and HCI or other suitable 
reagents. The results obtained are tabulated below. 


Heats of Solution 


Compound In cal, per g. In cal. per mol. 

a CaSiO; (pseudo-wollastonite) 437 .803 50.768 
8 CaSiOs (wollastonite) 421.037 48.996 
CaO + SiO, 677.613 78.873 
CaeSiO, (crystalline) 537 .304 92.671 
2CaO + SiO, 746.70 128.78 

SrSiO; (crystalline) 350.26 57.418 
SrO + SiO, 500.69 82.078 
Sr,SiO, (crystalline) 359.89 96 . 294 
2SrO + SiO: 483 .07 129.25 

BaSiO; (crystalline) 235.41 50.30 

BaO + SiO, 329.99 70.509 
Ba,SiO, (crystalline) 232.29 85.03 

2BaO + SiO, 300.17 110.221 
PbSiO; (crystalline) 172.147 48.811 
PbSiO; (amorphous) 178.985 50.740 
PbO + SiO, (amorphous) 186.132 52.765 
Pb2SiO, (crystalline) 122.413 62.026 
Pb,SiO, (amorphous) 129.635 65.685 
2PbO + SiO, (amorphous) 133.217 67.436 


The heats of solution of the magnesium silicates were not determined because these 
compounds dissolved so slowly. The heats of formation of the several silicates studied 
are 


Heats of Formation 


Compounds In cal. per g. In cal. per mol. 
CaeSiO, 209 . 396 36.109 
SreSiO, 123.18 32.956 
BapSiO, 67.88 25.19 
Pb2SiO, 10.804 5.410 
CaSiO; (8) 256 . 594 29.877 
CaSiO; (a) 239.830 28.105 
SrSiO; 150.43 24.660 
BaSiOs; 94.58 20.209 
PbSiO; 13.985 3.954 
The calorimeter used in this investigation is fully described. (C.A.) 


The slag system: calcium oxide-iron oxide-silicon dioxide. E. F. KOHLMEYER. 
Metallbérse, 20, 1828-29 (1930).—Investigation of the system CaO—Fe,0;-SiO, showed 
that the Fe,O; dissociates and that FeO is formed at first. At a higher temperature 
Fe;O, is found to be present. For certain temperature intervals the proportion of Fe,O; 
and FeO is constant. (C.A.) 

Temperature-viscosity relations in the lime-silica system. C. H. Herty, Jr., 
F. A. HARTGEN, J. A. HEmpisH, KENNETH METCALFE, F. G. Norris, AND M. B. Rover. 
Mining and Met. Investigations, U. S. Bur. Mines, Carnegie Inst. Tech., and Mining 
and Met. Advisory Boards, Coép. Bull., 47, p. 27 (1930).—This bulletin is concerned 
with the determination of the relations between viscosity, temperature, and composi- 
tion, for that portion of the lime-silica system which is fusible at steel-making tempera- 
ture. The apparatus used embodies with several refinements the method of Margule 
as modified by Feild and Royster (C. A., 10, 3050). The improved viscometer has a 
temperature limit of 2200°. Composition-viscosity isotherms are given for 15 synthetic 
slags in the lime-silica system, ranging from 36 to 57% CaO. It was found that the 
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viscosity was at a minimum for the compound CaSiO;. The presence of eutectics had 
no effect on viscosity. A brief review is given of the literature on slag viscosity and 
high-temperature viscosity measurements. A bibliography of 25 references is also in- 
cluded. (C.A.) 


Colorimetric determination of silica in the presence of phosphates and iron. L. A. 
THAYER. Ind. Eng. Chem. [Anal. Ed.], 2, 276 (1930); Sprechsaal, 63 [44], 835 (1930). 
The colorimetric determination of silicic acid according to Diénart and Wandenbulcke 
(Compt. rend., 176, 1478 (1923)) is made in the following way: (1) 100 cc. of the solu- 
tion containing SiO, are treated with 2 cc. of a 10% ammonium molybdate solution and 
4 drops of a 50% H2SO, to obtain a py approach. (2) After having been shaken thor- 
oughly and standing 10 minutes, the solution is determined colorimetrically with a picric 
acid solution of 25.6 mg. picric acid in 1000 cc. corresponding to 50 mg. SiO, in 1000 cc 
The solution cannot contain more than 30 mg. silicic acid in 1000 cc. as with higher con- 
centrations the color ceases to be proportionate to the SiO, content. The presence of 
P,O;, FeO, and Fe,O; disturbs the determination because ammonium combined with 
phosphomolybdic acid possesses a yellow color, and the values obtained are too high, 
while with a higher P.O; concentration this trouble disappears through the formation 
of a colorless 3R,0-P20;-MoO;. If FeO is present, a brown color appears through the 
reduction of the molybdenum composition. This color disappears with the addition 
of H.SO, whereas in the presence of silicic acid it forms a blue color which can be oxidized 
to a yellow composition with an addition of several drops of HO... Because of the yellow 
color of the Fe,O; compounds, the values obtained are too high. If P.O; and FeO, are 
present, the deviations are greater than the sum of their separate action in consequence 
of the formation of a compound, Fe,O;-P20;-24Mo0s, which is also yellow colored. This 
method is very complicated, and the following course is suggested: To 100 cc. of the 
solution, which does not contain more than 10 mg. Fe,O;, are added 2 cc. of approxi- 
mately 2 normal acetic acid solution and 2 cc. of a sodium phosphate solution. For a 
higher Fe,O; content, more of the phosphate solution must be added. It is then heated 
to boiling, the sediment filtered off, and cooled to room temperature. Not until then 
is the solution made alkaline by the addition of 2 cc. NH,OH (at higher temperatures 
the alkaline SiO, solutions are liable to dissolve from the walls of the vessel). Two 
centimeters of CaCl, solution are added and after 10 to 20 minutes the precipitated 
calcium phosphate is filtered off. Two centimeters of a 10% ammonium molybdate 
solution are added to the filtrate, mixed with 8 drops of H:SO, so that the solution ac 
quires a py of 1.5, and after shaking and letting stand for 10 to 20 minutes the silicic 
acid content is colorimetrically determined as specified above. The exactness of this 
method is high. The best results are obtained with solutions which contain about 10 
mg. silicic acid in a liter. The maximum deviations of the theoretical value amounted 
to 5% while with weaker or higher concentrations the error increased up to 28% 

M.V.K 

Syneresis of silica gel. J. FERGUSON AND M. P. AppLesry. Trans. Faraday Soc., 
26 [11], 642-55 (1930).—-The phenomenon of syneresis, the separation of tiquid from 
a gel after the corresponding sol has set, was investigated and the following results 
obtained: (1) The volume of syneretic liquid expressed is exactly equal to the decrease 
in volume of the gel. (2) The volume of liquid syneresed plotted against time gives an 
S-shaped autocatalytic curve. (3) The velocity of syneresis and the total volume of 
liquid syneresed are greater, the greater the original silica concentration of the gel at 
the time of setting. (4) The velocity of syneresis is approximately doubled for each 10°C 
rise in temperature. (5) The initial velocity of syneresis is greater the more alkaline 
the gel, but the total volume finally syneresed is greater the more acid the gel. (7) 
The hydration of the micellae is one molecule of water to one molecule of silica in neutral 


a 
| 


148 CERAMIC ABSTRACTS VoL. 10 


gels, but increases with the alkalinity, being 2 molecules of water to one of silica at 
pu = 10. G.R:S. 


Recent researches on the composition of ceramic materials and cement. G. MAL- 
guori. Giorn. chim. ind. applicata, 12 [9], 455 (1930).—A review is given of all re- 
searches supplementing and correcting those of the Geophysical Laboratory of the Car- 
negie Institute on the system SiO,-CaOQ—Al,O;, and researches on the systems in which 
other substances such as oxides of iron, magnesia, and alkalis are present. An analysis 
is given of the discussion as to the existence of ternary compounds and tricalcium silicate 
in the zone of the diagram in which the composition of Portland cement lies. The ex- 
periments undertaken to determine the composition of alite are examined and it is 
found that a sure test for its identification is still lacking. The phenomena would seem 
to be best explained by considering alite as 8 2CaO-SiO, with a variable quantity of 
lime in solid solutions which, in the cooling of the clinker, prevent the transformation 
of the 8 2CaO-SiO, into y 2CaO-SiO:, viz., in the form stable at ordinary temperatures. 
The 8 2CaO-SiO:, would then be the essential hydraulite of Portland cement clinker. 
Being unstable at ordinary temperatures this has a greater reacting power than 7 2CaO-- 
SiO,: herein lies its ability to harden rapidly with water. M. further explains the 
modern views on the composition of fused aluminous cements showing that from what is 
known at present the pentacalcium trialuminate continues to be regarded as the prin- 
cipal constituent of aluminous cements; this is found together with small quantities 
of monocalcium and bicalcium aluminates and probably with gehlenite. With the guid- 
ance of diagrams of equilibrium of the systems in which the oxides of iron, alkalis, and 
magnesia are present with the principal substances, alumina, silica, and lime, M. dis- 
cusses in what way these accessory substances can be found in ceramic products and 
cements. In conclusion, attention is called to the latest researches on the miscibility 
of fused silicates, very important for all ceramic problems and especially those concern- 
ing refractories. M.V.K. 

Effect of hydrogen ion concentration upon the sedimentation of clay. Norvit 
BEEMAN. Jour. Amer. Ceram. Soc., 14 [1], 72-87 (1931).—The addition of an acid to 
a clay suspension usually causes rapid sedimentation, while the addition of a base reverses 
the process. This is generally explained by saying that clay is a negative colloid and 
hence flocculated or precipitated by the hydrogen-ions of the acid and for the same reason 
deflocculated by the base. These experiments showed that the effect of hydrogen ion 
concentration upon the rate of sedimentation was relatively great and explains why 
changes in the px values produce such noticeable changes in plasticity and viscosity. 
They show also that elutriation is an uncertain process without pq control. 


Method for measurement of plasticity of clays and some applications. E. J. C. 
BOWMAKER. (Presented before joint meeting of the Society of Glass Technology and 
the English Ceramic Society, Nov. 12, 1930, Stoke-on-Trent.) Pottery Gaz., 55 [642], 
1898-1901 (1930).—The method of K. Pfefferkorn was slightly modified and applied 
to the determination of the plasticity of many and varied samples of clay. The plas- 
ticity of a clay paste is described as the ability of the particles to slide over one another, 
or the inverse of the shearing stress set up. The relationship between the “deformed 
height,’’ and the grams of water used in mixing the 100 grams of clay is shown graphi- 
cally, the former units being ordinates. The curves obtained are, to all intents and pur- 
poses, straight lines. “There is considerable variation in the slope in some cases, the mean 
distances of the curves from the ‘‘X”’ axis differing. Denoting the intersection of a 
curve with the lower X axis by R, and that of the curve with the upper X axis by r, the 
plasticity is expressed by P = R(R — 1). By the application of this formula to the 
results on the deformation of plaster cylinders of various clays and mixtures, values of 
P are obtained generally in the order which practical experience indicates. Hence the 
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method would seem to be worthy of more extensive use in investigating the property 
of plasticity. 

Thermoanalytical determination of the dissociation pressure of pyrite. M.G. RAEDER. 
Kgl. Norske Videnskab, Selskabs Forh., 1929 II, Medd. No. 43, pp. 151-54 (1930).—By 
use of the Hedvall method (cf. C. A., 16, 1347 and C. A., 16, 562), the dissociation ~ 
pressures were measured for the reaction FeS, = FeS + S. The values in mm. at 
various temperatures are 590°, 2.8; 612°, 22; 637°, 73; 651°, 140; 663°, 250: 
672°, 393; 680°, 575; 686°, 772. The curve agrees with the data of Allen and Lom- 
bard (cf. C. A., 16, 1348). (C.A.) 

Symbols of thermodynamics. G. Brunat. Rev. gén. sci., 40, 533-43 (1930).— 
Mathematical. A system is advocated which facilitates the understanding of thermo- 
dynamical reasonings by persons moderately versed in mathematics. The teaching 
of thermodynamics would be thereby considerably simplified, because the physical 
reality is never darkened by purely mathematical modes of representation. (C.A.) 

Use of ultra-violet rays in the ceramic industry. O. Krause. Keramos, 9 [21], 
791 (1930).—K. developed a new method, called the U.-V. method, to control raw ma- 
terials as well as finished products with the help of the ultra-violet lamp. It is possible, 
in some cases, to make an analysis of clays much faster than a chemical analysis. Black 
glazes might be colored with iron, chrome manganese, or uranium, and in case uranium 
is the coloring agent, there will be a very strong fluorescence of the material. Kaolin 
and clays will have a differenc coloring under the ultra-violet lamp. Furthermore, it 
is supposed that different colloidal properties of these raw materials might be detected 
with the U.-V. method in adding to the raw materials certain chemicals which have lumi- 
nescence. It is also possible to make a control of the firing, as clays are developing 
different colors when fired in different atmosphere. The whole method is in an early 
stage, but it seems as though there are quite a number of possibilities for its use in 
practice. IR. 

X-ray crystallography in the development of modern science. J. D. BERNAL. 
Radiology, 15, 1-12 (1930).—A general review is given of the following topics: The 3 forms 
of information from X-ray diffraction, X-ray diffraction and atomic physics, structural 
crystallography, the importance of crystal structure to physics, crystal chemistry, the 
nature of the metallic state, adamantine compounds, ionic compounds, molecular and 
organic compounds, liquids and colloids, biological structures, texture, practical applica- 
tions, development, and organization. (C.A.) 

Practical applications of X-rays. Branko Bo2ié. Archives Chem. Pharm., 4 
[4], 194-212 (1930).—This is a brief summary of present-day methods of testing 
materials by use of X-rays. Illustrated. E.J.V. 

Scattering of light in aqueous sodium silicate solutions. L. L. BurGEss ANp K. 
KRISHNAMURTI. Trans. Faraday Soc., 26 [10], 574-77 (1930).—Commercial sodium 
silicate solutions were diluted to 2M with respect to SiO:, filtered to remove the sus- 
pended particles, and analyzed. The intensity of the light scattered by these solutions 
was measured. The results indicate the formation of colloidal complexes above the 
ratio SiO.:Na,O = 3:1. It is probable that these particles become much coarser with 
further increase in the ratio. G.R.S. 

Uses of litharge. ANon. Mining Ind. Rec., 33 [10], 179 (1930).—Litharge is 
the monoxide of lead and is produced by the oxidation of molten lead at a moderate 
temperature in a reverberatory furnace. Among its several uses are those of manu- 
facture of pottery glaze and enamel ware, and in making g'ass. E.J.V. 

Modification of iron oxide analysis using diphenylamine indicator. Watvace K. 
Gipson. Rock Prod., 33 [22], 66 (1930).—G. gives a modified solution for the titration 
of Fe,O; in HCI solution, with diphenylamine as an inside indicator. Pour 100 cc. of 
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concentrated sulphuric acid into 100 cc. of 71% phosphoric acid, dilute to 666 cc. with 
distilled water and add 334 cc. more of concentrated sulphuric acid, to make one liter 
of the modified titrating solution. The older solution of Knop and King is 150 cc. of 
sulphuric acid and 150 cc. of phosphoric acid, diluted to one liter with water. G. gives 
as his reason for changing the titrating solution, the fact that excess phosphoric acid 
hinders the action of the indicator, and supports his claim to an improvement by test 
data. W.W.M. 
Spectroscopic detection of fluorine. J. Papisu, L. E. Hoar, anp W. E. SNEE. 
Ind. Eng. Chem. {Anal. Ed.], 2, 263 (1930); Sprechsaal, 63 [44], 835 (1930).—Although 
fluorine, as well as most of the nonmetals, contains no visible lime in the spectrum, 
fluorides of alkaline earth give a band spectrum in the luminous arc or in the spark. 
These bands appear also when a mixture of a substance containing fluorine is evaporated 
with a calcium salt in a luminous arc or ina spark. This was determined experimentally 
with different fluorine compounds with CaCO;, Ca(NO;)2, CaCl, CaSO,, and Ca;(POx4)2. 
Minerals containing fluorine and natural rocks produce the same band spectrum under 
these conditions (just as do glasses containing fluorine). The mixture was put on the 
lower graphite electrode, which served as anode, and evaporated in the luminous arc 
at60v.and8tol0amp. The presence of the band at 5291 AE can be determined with 
the eye or photographically. With a fluorine content of 0.04 mg. in the evaporated 
substance, the band was very perceptible; with 0.01 mg., it could be still observed; 
while at 0.008 mg. of fluorine, the band couid no longer be determined. 
M.V.K. 
Detection of fluorine. I. P. Amarin. . Rock Prod., 33 [22], 51 (1930); for abstract 
see Ceram. Abs., 9 [12], 1102 (1930). W.W.M. 
Perchloric acid method for silica analysis. C. F. Pinkerton. Rock Prod., 33 
[22], 68 (1930).—P. describes a perchloric acid method for silica analysis which he claims 
is more economical than one given by Gibson in a previous paper. See Ceram. Abs., 
9 [10], 884 (1930). W.W.M. 
Binary system Li,O-SiO,. F.C. Kracex. Jour. Phys. Chem., 34 [12], 2641-50 
(1930).—A discussion of the intermediate position of the lithium silicates is given. Be- 
cause lithium silicate mixtures devitrify with much greater ease than other silicate 
glasses, all preparations containing up to 67 wt. per cent SiO, were studied by the heating 
curve method, the remaining preparations being studied by the quenching method. 
The results are shown in tables and an equilibrium diagram. The approximate refrac- 
tive indices of lithium silicate glasses are given. There are three compounds in the 
system, Li,SiO,, LiSiO;, and Li.Si,O;. The equilibrium relations along the liquidus 
curves and at the invariant points were studied over the region from 46 to 100 wt. per 
cent SiO,. The results show that LisSiO, decomposes at 1255° before its melting point 
is reached, the composition of the liquid phase being 50.9 wt. percent SiO.. The eutectic 
point between Li,SiO, and Li.SiO; is at 1024°, 55.3 wt. per cent SiO,. Li,SiO; melts at 
1201+1°, and its liquidus curve meets the incongruent melting curve of Li:Si,O; at 
1033 ° and 80.1 wt. per cent SiO2, within: 0.05% of the LigSixO; composition. The LieSi,O; 
and tridymite eutectic point is at 1028°, 82.2 wt. per cent SiO». The composition of 
the liquid at the tridymite-cristobalite inversion (1470°) is 91.0 wt. per cent SiOz. 
G.R.S. 
Sodium silicate. ANon. Chem. Trade Jour., 88 [2257], 180 (1930); Sprechsaal, 
63 [44], 838 (1930).—Less known uses for soluble alkali silicates are discussed. In acid- 
proof enameled iron, they bring about a satisfactory reaction between the soda and 
silicic acid without injury to the opacity or color, when water glass free from water is 
used as a source of silicic acid. Bubbles due to escaping carbonic acid in the kiln can 
thus be avoided; sometimes also, a lower temperature or shorter firing time can be 
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used. By using sodium silicate instead of flint, the enamels work easier. The Uni- 
versal Oil Products Co. coats petroleum cracking installations with a silicate solution 
plus a large percentage of minerals dried as a thin coating on the inner sides of the reac- 
tion chamber. Heated to 482°C, the protective layer adheres solidly and protects it 
against the corrosive action of acids and sulphur compounds. Chimneys for smelting 
houses are lined with brick coated by cements prepared from silicic acid or silicic acid 
solutions. The easily-soluble crystalline sodium metasilicate is highly valued as a 
cleansing agent and emulsifies mineral oils making easy their removal by rinsing. 
M.V.K. 
Uniform designation of granulated materials and valuation of their degree of fineness. 
M. SPINDEL. Tonind.-Zig., 54 [88], 1385-86; [89], 1401-1403 (1930).—S. describes 
the difficulties of valuating granulated materials and discusses the modulus of fineness of 
Abrams. Tables and diagrams illustrate the article. M.V.K. 
Reactions in the dehydration of silicic acid preparations. RAPHAEL Ep. LIESEGANG. 
Sprechsaal, 63 [46], 871-72 (1930).—L. describes his observations and investigations 
on the complicated chemical changes and diffusions which take place when mixing 
silicate of soda (1) with sugar, (2) with an inorganic acid, (3) with iron chloride, and 
(4) with hydrochloric acid. M.V.K. 
Membranes for high-pressure ultrafiltration. J. W. McBAIN anp S. S. KISTLER. 
Trans. Faraday Soc., 26 [4], 157-62 (1930)—Cellophane is advocated as a membrane 
for ultrafiltration. Some properties are described which have a direct bearing upon 
such a use. The adaptation of cellophane to nonaqueous solutions is described. New 
membranes of such density that they may be used as molecular sieves were made and 
their use in physical chemistry is illustrated. G.R.S. 
Structure of anthophyllite H.Mg;(SiO;);. B. E. WarrREN D. I. 
Z. Krist., 75 [3-4], 161-78 (1930)—Anthophyllite is the simplest member of the or- 
thorhombic amphiboles. Although the chemical composition has previously been 
written MgSiO;, analyses of anthophyllite from Falun, Sweden, and Edwards, N. Y., 
when calculated on basis of 24(0, OH, F) are shown to fit the composition H,Mg7(SiOs)s 
very well. The three axial lengths were determined in the usual way from rotation 
photographs. (KaMo) a = 18.5A,b = 17.9A,c = 5.27 A. The form (hkl) in terms 
of the old crystallographic axes, becomes (2hk/) in terms of the new axes of the true unit 
cell. The cell contains 4 molecules H,Mg;(SiO;)s. From series of 15° and 4° oscil- 
lation photographs, indices were assigned to about 300 reflections, and assuming holo- 
hedral orthorhombic symmetry, the space group determined as V i The monoclinic 
and orthorhombic pyroxenes and amphiboles form four structure types closely related 
to one another. In either group the transition from the monoclinic to the orthorhombic 
member involves a doubling of the cell along ‘‘a.’’ The transition from pyroxenes to 
amphibole involves a doubling of the cell along ‘db.’ The single and double silicon- 
oxygen chains are recognized as being the characteristic and distinguishing features of 
the pyroxenes and amphiboles, respectively. G.R.S. 
Note on the dependence of crystal spacing on crystal size. J. E. LENNARD-JONES. 
Z. Krist., 75 [3-4], 215-16 (1930).—Due to the evidence of an increase of size of the 
crystal spacing of crystal particles in glass, L. considers theoretically the dependence of 
crystal spacing on particle size. The two extreme cases are an infinite crystal and a 
diatomic molecule. The order of magnitude of the change from one extreme case to 
the other may be illustrated by argon. The distance of closest approach in solid argon 
is 3.84 A, whereas the distance of equilibrium of two argon atoms proves to be 5.0 A. 
In crystals of this nonionic type, the total attractive field decreases relatively to the total 
repulsive field when the particle size is diminished. In crystals of an ionic type (NaCl), 
the reverse is the case. The distance between neighboring Na and Cl ions in solid NaCl 
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is 2.81 A, while in a single isolated (100) plane it is only 2.69 A, and in a single molecule 
it is only 2.30 A, showing a progressive decrease of interatomic distance with particle 
size. The characteristic difference between the two types of crystals is that in one the 
electrostatic attraction of distant ions diminishes rapidly with distance owing to the 
fact that the crystal is electrostatically neutral as a whole, whereas in the other the at- 
tractive fields are cumulative in their effect. G.R.S. 
Recent developments in the colorimetric determination of hydrogen ions. F. R. 
McCruMB AND W. R. Kenny. Chem. & Ind., 49 [44], 425-26; [45], 427-31 (1930).— 
In any consideration of the colerimetric method for the determination of hydrogen ions 
there are two points of view, one strictly scientific, the other purely practical. The 
colorimetric method can be made to meet the requirements of both except in a few 
cases. For the strictly scientific, the method can be highly standardized and determina- 
tions are in very close agreement with hydrogen-ion activity measurements made by 
the potentiometer method. The practical man, striving for duplication, is interested in 
a method that will enable him to control his conditions. Illustrations are given of 
such cases. This method has many advantages that appeal to practical-minded work- 
ers, in that it is rapid, simple, and very inexpensive. The entire px range, or any portion 
of it, can be covered by means of equipment that is easily portable for use in the factory 
or field. G.RS. 
Calculations for the flow of air saturated with water vapor. A. Monpiez. Chaleur 
ind., 11, 453-57 (1930). A.J.M. 
Specific test for cadmium. F. PaveLKA AND E. Koitmer. Mikrochemie, 8, 277-80 
(1930); Analyst, 55, 599-600 (1930).—Cd in acetic acid solution gives a yellowish crystal- 


line precipitate with nitrophenyl-arsenic acid; other metals do not react in HAc solution. 
H.H.S. 


Volatility of silicic acid with steam. C. J. VAN NIEUWENBURG AND H. B. BLUMEN- 
DAL. Rec. trav. chim., 4 [i1], 857 (1930); Sprechsaal, 63 [44], 835 (1930).—A copper 
crucible filled with ZnO was carefully placed over a gold crucible filled with SiO, in an 
autoclave which was partly filled with water. The crucible contents could not come 
in contact with the water. After heating to 395°C at about 300 atm., zinc orthosili- 
cate (2ZnO-SiO,) was found in the zinc oxide while the weight of the silicic acid (heated 
to 1000°C) decreased. Quartz crystals were on the autoclave walls and in the water. 
The results (24 hrs., 300 atm., 395°C, 0.5 g. SiO», 2 g. ZnO) were 


Grain size Loss on weight Found back 


Quartz 0.02—0.04 mm. 52.6 mg. 46.1 mg. 
Tridymite 0.02—0.04 mm. 204.5 mg. 179.9 mg. 
Cristobalite 0.02-0.04 mm. 118.0 mg. 108.1 mg. 
Amorphous SiO: 0.02-0.04 mm. 295.3 mg. 280.1 mg. 


Cristobalite is stable over 1470° and tridymite from 870 to 1470°. From this one would 
expect that at 400° cristobalite should show a greater steam pressure than tridymite, 
but the results show the contrary. The correctness of these results was confirmed by 
the following results (2 hrs., 300 atm.; 395°C): 
Grain size Loss on weight Found back 
Tridymite 0.01-0.02 mm. 94.2 mg. 72.8 mg. 
Cristobalite 0.01-0.02 mm. 68.4 mg. 59.1 mg. 


Tridymite 0.07-0.14 mm. 106.5 mg. 80.2 mg. 
Cristobalite 0.05-0.10 mm. 44.1 mg. 40.6 mg. 


According to this, one would assume that at a temperature of 395° and a pressure of 300 


atm., tridymite changes into cristobalite. This fact is confirmed by microscopic in- 


vestigations. M.V.K. 
Gold: determination in small quantities. J. Donau. Mikrochemie, 8, 257-63 
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(1930); Analyst, 55, 598-99 (1930).—Au is precipitated quantitatively from dilute 
solution onto small pieces of silk impregnated with hydrazine. The silk containing the 
Au is then washed, dried, ignited, and weighed. H.H.S. 


BOOK 


Encyclopedia of Technical Chemistry. V. (Enzyklopidie der technischen Chemie.) 
F. ULLMANN. Urban and Schwarzenberg, Berlin, 1930. 836 pp. Rm. 40. Re- 
viewed in Tonind.-Ztg., 54 [86], 1366 (1930).—The fifth volume discusses the great field 
of coloring, color lakes, and artificial coloring agents of vegetable and animal origin, 
deposits, production and preparation of fats and oils, and galvanic elements with a 
description of galvanic-techniques and tanning. Of special interest to the ceramist are 
discussions of firing installations for solid and liquid fuels with special chapters on smoke- 
less combustion, firing control, construction and action of different grates, draft gaging, 
and measurements of CO,. A review of different kinds of filters and centrifuges is 
given. The chapter on glass is especially well treated. The preparation of hollow 
and pane glasses and a short description of the manufacture of artistic and colored glasses 
and glasses of special composition are discussed. Numerous tables illustrate the vol- 
ume. A summarized review of the work is now added to every volume. For Vol. IV 
see Ceram. Abs., 9 [12], 1105 (1930). M.V.K. 


PATENTS 


Manufacturing high-grade zinc oxide. Freperic E. Pierce. U. S. 1,781,702, 
Nov. 18, 1930. Process of treating zinc-carrying ores which comprises smelting the 
ores in a reducing atmosphere in a reverberatory furnace and in a reducing atmosphere 
in the presence of carbon and such other substances as will form a slag with the ore im- 
purities and then conveying the zinc vapor into a combustion chamber and introducing 
air therewith, whereby the vapors are oxidized and cooled, then separating the oxidized 
zine from the remaining gaseous products. 

Producing colloidal silicic acid. ALEXANDER P. OxaTtorr. U. S. 1,783,304, Dec. 
2, 1930. A process of producing colloidal silicic acid, consisting in mixing sodium 
silicate with hydrochloric acid, determining the beginning of the readiness of the gel 
by the beginning of the syneresis, treating the gel with solutions of salts of polybasic 
acids of metals together with ammonia, thereby partly neutralizing the hydrochloric 
acid in the gel. 

Heat-insulating material. I. G. FARBENINDUSTRIE AKkT.-Ges. Brit. 336,163, 
Nov. 26, 1930. A very light heat-insulating material is obtained by heating a concen- 
trated solution of alkali silicate in the presence of carbon dioxide. FE.g., water-glass 
solution of specific gravity 1.38 is concentrated by heating to 130 to 150°C in a muffle 
furnace for one hour while passing air; the air is then replaced by carbon dioxide and 
the temperature raised to 450°C in the course of three hours. The product is a white 
homogeneous brick of specific gravity 0.11 and heat conductivity 1.62 « 10~*. 


General 


American Ceramic Congress. Epirorrat. Bull. Amer. Ceram. Soc.,9 [12], 327-32 
(1930).—The following questions are answered: (1) ‘‘Why is the AMERICAN CERAMIC 
SocrETy sponsoring an Exposition?’ (2) ‘‘Are ceramic expositions outside of the scope 
and purposes of a Society organized to promote the ceramic art, science, and technol- 
ogy?” (8) ‘Is not an exposition wholly trade in character and results?’ The discussion 
includes points such as (1) research on the sales firing line; (2) research not alone for in- 
ternal development; (3) ceramic artists and technologists must be product-minded; 
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(4) ultimate customers must be ceramic-minded; and (5) points out that our citizens 
are not ceramic-minded and must be educated so the ceramic industry not only gets 
their support in purchases but also in the obtaining of the large, publicly financed educa- 
tional and research facilities for work on its many problems. E.J.V. 
Mechanism of heat flow in fibrous materials. J. L. Finck. Bur. Stand., Jour. 
Research, 5 [5], 973-84 (1930).—A systematic investigation of the thermal conductivities 
of specimens composed of fibrous materials has been made. The experiments were 
designed to show the effects of such factors as density of packing, arrangement of fibers, 
kind and size of fibers, moisture content, air convection, and radiation on the resultant 
conductivity of the specimens. It was found that for a given fibrous material and a 
given density, the conductivity may vary by several hundred per cent, depending en- 
tirely on the arrangement of the fibers. The maximum conductivity is obtained when 
the fibers are parallel to, and the minimum conductivity when the fibers are perpendicu- 
lar to, the direction of heat flow. At very low densities it was found that radiation plays 
an important part in the heat transfer. Air convection plays a very minor part. 
R.A.H. 
Oil diet preserves machines. ANON. Brick Clay Rec., 77 [12], 655-57 (1930).— 
Lubrication in the heavy-clay industry may be resolved into two classifications: (1) 
lubricating the machinery and (2) lubricating the clay column from which the ware is 
formed. Proper lubrication depends on careful application and choice of lubricant. 
This article answers what types of lubricant and how and when it should be used. 
E.J.V. 
Progress of technique of powdered-coal heating. J. ARNAUD DE Grey. Chaleur 
ind., 11, 411-20 (1930). A.J.M. 
Compositions and properties of some explosives suitable for use by the lime and 
cement industries. J. DEFoRGE. Rev. mat. constr. trav. pub., No. 252, pp. 350-55; 
No. 253, pp. 389-94 (1930). A.J.M. 
Scientific method in industry. Henri Le CuaTetier. Rev. belge ind. verriéres, 1, 
153-55 (1930); see also Ceram. Abs., 9 [12], 1100 (1930). A.J.M. 
Clayware, cement, and glass. Fr. Liprnskr. Tonind.-Ztg., 54 [90], 1417-19 
(1930).—L. discusses the materials and compositions of cement, clay, and glassware. 
M.V.K. 
Clay products improved by federal research. Henry D. HussBarp. Commercial 
Stand. Monthly, 7 [4], 118-19 (1930).—Clay, the raw material, responds remarkably to 
measured processing, as research discloses through experiment and measurement. Clay 
is the basis of a group of industries ranging from brick to ornamental porcelain. Vari- 
ous stages of research on the properties of clay and their controls are briefly outlined. 
Illustrated. E.J.V. 
All-masonry buildings or all-glass buildings. ANon. Brick Clay Rec., 77 [11], 
587-90 (1930).—Predictions have been made some time ago that an ali-masonry build- 
ing, with solid walls not broken up by any windows, would probably be the future 
housing medium for many types of structures. Modern ventilating systems which 
purify and condition the air to the exact degree which is most healthful will provide 
means for making the all-masonry building a sanitary habitation. Lighting will 
undoubtedly be furnished by a new artificial sunlight. Industry’s first windowless 
factory building, entirely without daylight and embodying radically advanced ideas for 
* the scientific creation of ideal light and other working conditions for employees, is to 
be constructed by the Simonds Saw & Steel Co., Fitchburg, Mass. Other all-masonry 
buildings that have been planned are discussed. Another group of architects and build- 
ers predict a so-called ‘‘glass house” of which the greater percentage of its exterior wall 
space will be constructed of glass. Some industrial projects are being planned with 
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glass walls, one of the most notable being the Precision Devices Group being erected 
by the Toledo Scale Co., at Toledo, Ohio. Illustrated. E.J.V. 
Plant’s liability for controlling spread of dust and smoke. Leo T. Parker. Pit 
& Quarry, 21 [4], 25-26 (1930).—This article, which is a digest of recent important court 
decisions on the subject, was prepared by an attorney who has made a special study of 
this subject. E.P.R. 
How glass affects daylighting. H.H.Hicpre anp H.S. Buty. Amer. Glass Rev., 
50 [2], 27-29 (1930); for abstract see Ceram. Abs., 9 [12], 1039 (1930). E.P.R. 
Domestic clay mined and sold in 1929. Anon. Brick Clay Rec., 77 [11], 600 
(1930).—The total sales of clay in 1929 amounted to 4,347,020 short T. valued at $14,- 
850,744, an increase of 8% in quantity and 5% in value compared with 1928. Kaolin 
and fire clay were the only kinds to reach maximum quantity in 1929, and kaolin and 
ball clay were the only kinds to reach maximum value. Sales of kaolin increased 4% in 
quantity in 1929 over 1928, whereas imports decreased 9%. Ball clay decreased 2% in 
quantity but increased 0.3% in value. Stoneware clay decreased 9% in quantity and 
12% in value. Fire clay, which constituted 73% of the total quantity of clay sold, in- 
creased 14% in quantity and 8% in value. The sales in 1929 were the largest ever 
recorded. E.J.V. 
Exports of electrical glassware. ANON. Amer. Glass Rev., 50 [9], 26 (1930).— 
Exports of electric glass insulators from the U. S. during Sept., 1930, were valued at 
$9724, according to compilations of the Bureau of Foreign and Domestic Commerce. 
During that month the largest quantity of this ware, valued at $2809, was shipped to 
Mexico. E.P.R. 
British exports of ceramics decline. ALFRED Nuttinc. Commerce Repts., 47, 
481 (1930).—British exports of ceramics fell off in volume during the first nine months 
of 1930, as compared with 1929. The largest decreases occurred in the following: 
general earthenware, which declined 115,000 cwt.; sanitary ware, which declined 41,500 
cwt.; stoneware, brown and yellow ware, 35,000 cwt.; tile (including glazed wall and 
hearth), 30,000 cwt.; and electrical ware nearly 20,000 cwt. On the other hand 
refractory goods advanced 22,500 cwt., and china and porcelain nearly 3000 cwt. 
E.J.V. 
To exhibit household articles of clay or glass. Anon. Nat. Glass Budget, 46 
[29], 3 (1930).—The Art Division of the AMerIcAN Society is planning to 
include, in the Cleveland Exposition which takes place February 22-28, 1931, a showing 
of the best that is being made in household articles of glass or clay. E.P.R. 
Building exhibition, Olympia. ANon. Refrac. Jour., 6 [61], 9 (1930).—The 
Leeds Fireclay Co. stand took the form of a large office to show many new finishes con- 
structed of faience, both dull and highly glazed, plain, and textured. In addition, the 
well-known Leeds Fireclay glazed brick were shown and a display of new models of 
sanitary fittings for domestic and hospital installations. Marshall, Sons & Co., Ltd., 
exhibits comprised three of the firms latest models of concrete mixers, a concrete cart, 
and the mechanism of a “‘Manumit” motor roller. See also Ceram. Abs., 9 [12], 1058 
(1930). E.P.R. 
Ceramic research program for 1931. Anon. O. S. U. Eng. Expt. Sta. News, 2 
[6], 10 (1930); Brick Clay Rec., 77 [11], 614-18 (1930).—An outline of ceramic research 
at the Ohio State Univ. Eng. Expt. Sta. for 1931 was presented by G. A. Bole at the 
annual meeting of the Ohio Ceramic Industries Assn., October, 1930. W.C.O.W. 
Feldspar grinders’ meeting. ANon. Nat. Glass Budget, 46 [25], 14 (1930); see 
Ceram. Abs., 10 [1], 78 (1931). E.P.R. 
New Jersey Clayworkers hold fall meeting. ANon. Clay-Worker, 94 [5], 310-11 
(1930).—At the fall meeting in Trenton, N. J., on October 24, 1930, the following papers 
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were presented: ‘‘Hy-dro-cal,’”’ by G. T. Moore; “Globar Electric Furnaces,”’ by 
John T. Jans; ‘‘Simulative Service Test for Glazed Architectural Clay Bodies,’’ by 
Hugh E. Weightman; ‘Defects in White Wares Due to Corrosion of Slip-House Pip- 
ing,’’ a discussion led by Paul Teetor; ‘“‘Application of Sprayed Molten Metal Coatings 
to Ceramics,’ by Richard L. Binder; and ‘‘The Use of the Colorscope in Testing Ceramic 


Products,’’ by H. H. Sheldon. E.J.V. 
Ceramic industries of Pennsylvania. JoserH B. SHaw. Reviewed in Rock Prod., 
33 [22], 44 (1930); for abstract see Ceram. Abs., 9 [12], 1114 (1930). W.W.M. 


Tool builders to study market. ANoNn. Abrasive Ind., 11 [12], 25 (1930).— 
Discussion of effective sales effort and scientific marketing problems featured the 29th 
Annual Meeting of the National Machine Tool Builders Assn. at Hotel Aspinwall, 
Lenox, Mass., Oct. 12-15. A proposal for a 3-year program of machine tool-marketing 
study on the part of the association was adopted by unanimous vote of the members. 

E.P.R. 

Face Brick Manufacturers Convention. ANon. Brick Clay Rec., 77 [11], 594-98 
(1930); Clay-Worker, 94 [5], 316-18 (1930)—A somewhat detailed account of the 
meeting held at Asheville, N. C., November, 1930, is presented. Brief résumés of re- 
ports and addresses presented are given. E.J.V. 

American porcelain market after the raise in tariff. Kart Uniic. Keramos, 9 
(22], 821 (1930).—Exports of all European countries, with the exception of England, 
have decreased. The largest loss is carried by Czechoslovakia, the smallest loss by Japan. 
Germany, too, has lost quite a good deal of this trade, and this article figures out that it 
would be very reasonable if the industries of Germany and Czechoslovakia would work 
together instead of against each other on the American market. Lz. 

Second British Glass Convention. ANon. Refrac. Jour., 6 [62], 48 (1930); see 
also Ceram. Abs., 9 [11], 995 (1930). E.P.R. 

International Geographical Congress, 1931. DE MARTONNE. Geographical Jour., 
76, 269 (1930).—The Congress is to be held in Paris, Sept. 16-24, 1931. H.H.S. 

German pottery exports. ANoN. Times Eng. Supp., 27, 30 (1930).—Owing to 
the decline of exports, German potters have made a public appeal to their Government 
to consider German ceramic products when concluding commercial treaties with foreign 
countries. H.HLS. 

Changes in market conditions of German whiteware products in foreign countries. 
WALTER DEHN. Keramos, 9 [21], 783; [22], 823 (1930)—This report is continued 
from previous papers on the market conditions of earthenware in Great Britain and 
other European countries. See also Ceram. Abs., 10 [1], 79 (1931). I.R. 

Studies concerning the German balance of trade for ceramic ware. WILHELM 
VERSHOFEN. Keramos, 9 [22], 819 (1930).—In this article the relation between the 
German and the Czechoslovakian ceramic industries are looked over and the imports 
and exports from both countries are considered. The German industry is working 
with Czechoslovakian raw materials (about 50%) and it seems as though the industries 
of both countries are going to work together. See also Ceram. Abs., 10 [1], 80 (1931). 

LR. 

Finnish glassworks combination. ANoNn. Pottery Gaz., 55 [642], 1924 (1930).— 
The principal Finnish glassworks have been grouped into a single production and sales 
organization. Under the pressure of the cartel the concerns of secondary importance 
have had to join the organization or close their doors. It is hoped with the new organi- 


zation to begin the exportation of Finnish glass. E.J.V. 
Sheet-glass market in Czechoslovakia. ANoN. Amer. Glass Rev., 50 [6], 25 
(1930); for abstract see Ceram. Abs., 10 [1], 78 (1931). E.P.R. 


Glass industry in Colombia. ANon. Times Eng. Supp., 26, 555 (1930).—The 
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largest bottle works is in Bogota; other plants are in Medellin and Pereira. Window 
glass is in demand only for small sizes; house windows seldom exceed 1'/, ft. sq., and in 
shop windows the glass is usually joined with metal strips. H.H.S. 
Glass news from Spain. Anon. Nat. Glass Budget, 46 [29], 17 (1930).—The 
depreciation of the peseta is interfering with foreign competition, particularly in crystal 
goods, in which branch the Spanish industrialists are increasing the number of their 
designs, in imitation of foreign goods. E.P.R. 
Optical glass in Italy. ANon. Nat. Glass Budget, 46 [25], 17 (1930); for abstract 
see Ceram. Abs., 9 [12], 1110 (1930). E.P.R. 
New glass factories in India. ANon. Amer. Glass Rev., 50 [4], 23 (1930).—Three 
new glassware factories were opened in the United Provinces of India during the fiscal 
year 1928-29, according to a report recently issued by the Department of Industries. 
E.P.R. 


BOOKS, CATALOGUE, AND PAMPHLETS 


The Working of Fragile Materials and Wood, Stone, Glass, and Clay. Ceramic 
Industry. Brick Materials and Cements. (La lavorazione della materie tenere e 
dei legnami. Pietre, vetro, argille. Industria ceramica. I materiali laterizi e i ce- 
menti. Macchine dalegno. Industrie varie del legno. I mobili.) C. Garurra. Ed. 
Unione Topografica Editrice Torinese, Turin, 1929. 200 pp.,6 tables in colors. Lire 
27. Reviewed in Ind. Silicati, 8 [9], 24 (1930).—This work is the eighth volume of 
the Industrial Encyclopedia ‘‘Le Conquista dell Industria.’’” The technology of glass, 
clay, and the ceramic industry is clearly and simply treated, and the working and use 
of cements, marble, building stone, and wood are given. M.V.K. 

Reference Book for Industrial Ceramics. (Aide-memoire de céramique industrielle.) 
ALIx CORNILLE. 2nd ed. 196 pp., 73 figures. 32.50 F., postage 20% additional. 
Published by Revue des Materiaux de construction, 148 Boulevard Magenta, Paris. 
Reviewed in Rev. mat. constr. trav. pub., No. 252, p. 16B (1930).—The book is divided 
into sections as follows: (1) ceramic chemistry and technology: raw materials, phys- 
ical and chemical analyses of raw materials, properties of clays and bodies, preparation 
of raw materials, preparation of bodies, fashioning and drying the products, glazes, 
decoration, firing, and testing the fired products; (2) characteristics and differentiation 
of ceramic products: ordinary heavy clay products, refractory heavy clay products, 
faiences, stoneware, and porcelain. A.J.M. 

Engineers Vest Pocket Book. W. A. Tuomas. W. A. Thomas, Chicago, 1930. 
151 pp., $3.00. Reviewed in Mining & Met., 11 [288], 20 (1930).—By reducing hand- 
lettered instead of printed sheets to a size of 2'/: x 5'/2 in., T. has consolidated in a 
small book a surprising number of formulas and rules. E.J.V. 

Technical Data on Fuel. H. M. Sprers. Reviewed in Mining & Met., 11 [288], 
20 (1930); for abstract see Ceram. Abs., 9 [11], 970 (1930). E.J.V. 

High-Pressure Steam. F. MuNzINGER. Translated from the German edition 
by A. Schubert into French. 275 pp., 171 figures. Published by Dunod, Paris. Re- 
viewed in Chaleur ind., 11, 449 (1930). A.J.M. 

Chemical Engineering Catalogue. ANoN. 1930 ed. The Chemical Catalog Co., 
N. Y., 1930. 1168 pp. Illustrated. Reviewed in Mining & Met., 11 [288], 21 (1930); 
Can. Chem. Met., 14 [11], 52 (1930); Pit & Quarry, 21 [4], 63 (1930).—This is the 15th 
annual issue of this well-known catalogue. Nearly 800 pp. are devoted to a condensed 
catalogue of 600 manufacturers. In addition to an index of chemical and raw materials 
there is a similar condensed catalogue of books in this field and of producers of chemicals 
and raw materials. E.J.V. 

Industrial cleaning of metal. ANon. Pit & Quarry, 21 [2], 72 (1930).—The 
J. B. Ford Co., Wyandotte, Mich., has issued a pamphlet of 40 pages and 13 illus- 
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trations describing and illustrating the methods and chemicals used in cleaning oil, 
grease, and other dirt from machines and other metallic surfaces in industrial plants. 
E.P.R. 

Mineral industry and the young engineer. Scotr TuRNER. Bur. Mines, Informa- 

tion Circ., No. 6373, 9 pp. (1930).—Excerpts from an address delivered to the gradu- 

ating glass of the Colorado School of Mines, May, 1930. The report discusses certain 

beliefs as to college training and social and political responsibilities of the engineer in 
maintaining the best traditions of the mining profession. R.A.H. 


Book Review 


Course of reaction of kaolin and lime with heating. Theory of cement firing and 
constitution of Portland cement clinker. (Der Verlauf der Reaction von Kaolin und 
Kalk bei statischer Erhitzung. Ein Beitrag zur Theorie des Zementbrennens und zur 
Konstitution des Portlandzementklinkers.) Imm. WeryER. Mineral.-Petrog. Inst. 
der Universitat, Kiel, 1930. 70 pp. W. discusses the processes taking place in cement 
raw paste during firing. The book is divided into 4 parts. The first part includes (1) 
initial raw materials, (2) preparation of the paste, (3) the kiln, (4) temperature measure- 
ments, (5) microscopic-optical researches, (6) X-ray investigations, (7) coloring methods, 
and (8) chemical analyses. The second part treats the preparation and properties of 
the pure components: (1) dicalciumsilicate, (2) tricalciumsilicate, and (3) tricalcium- 
aluminate. The third part discusses the reaction of kaolin and lime during heating. 
W. explains (1) the mechanism of this reaction and its relation to the dissociation tem- 
perature of calcium carbonates; (2) the first phase of lime formation by the reaction 
between kaolin and lime: (a) kaolin-lime firing at 490 to 600° and at 700°; (6) tests 
with pholerite; (c) transformation of metanacrite silicic acid and kaolin with lime at 
800° and 900°. (3) The second phase of lime formation: (a) reaction of SiO», pholer- 
ite, and fired kaolin with lime at 1000°, kaolin with lime at 1100 to 1300°. (4) The third 
phase of lime formation. (5) Microscopic researches of kaolin-lime fired at 1360°. 
(6) Possibilities of forming tricalciumsilicate in cement raw powder. (7) Mineral forma- 
tion of kaolin-lime batches from the fused mass. The fourth part deals with the con- 
stitution of the main clinker minerals. The results of these investigations are sum- 
marized: (1) A lime formation in its dependence on heating time and increase of tem- 
perature was investigated from the ingredients of kaolin. As initial material, pholerite 
from Neurode with a maximum lamella size of 0.03 mm. was used. The beginning of 
reaction and the temperature of formation of separate compounds were found to be 
considerably lower than those obtained with pure oxides. The velocity of change is 
conditioned, first of all, by the diffusion of lime through the reaction product besides 
the influence of grain-size. The reaction products form fine-grained aggregates con- 
sisting of several compounds which are present as pseudomorphoses similar to kaolin. 
(2) The beginning of the reaction between kaolin and CaCO; takes place at 550 to 600°, 
at which temperatures the alumina constituent of kaolin reacts with lime to form the 
compound CaO-Al,O;. The beginning of the reaction seems to be in relation with the 
dissociation temperature of CaCO;. At 600°, carbonic acid is almost completely dis- 
tilled off from the pure calcium carbonate. (3) The silicic acid constituent of the kaolin 
begins to transpose with lime at 700 to 750° while alumina has already completely re- 
acted into monocalcium-aluminate. The temperature of 700° seems to be character- 
istic for the beginning of the internal changing of place of SiO.; the reaction between 
SiO, and BaCO; begins to be perceptible at about 700° also. (4) Silicic acid with lime 
forms the compound 2CaO-SiO, which from 700° up to about 1300° appears only in 
the 8-modification and shows no breaking up. It is not possible to conclude from this 
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that dicalciumsilicate is missing as does H. Kiihl. (5) At 950° appears the formation 
of the compound a’ 5CaO-3Al.0; which changes into tricalcium aluminate without an 
appearance of the stable modification of pentacalcium trialuminate being observed. (6) 
The statement of Tamman and Pappe that fired kaolin reacts more intensely with lime 
than ordinary kaolin could not be confirmed. (7) The formation of tricalcium aluminate 
has already begun at about 1000°, but proceeds at higher temperatures with greater 
velocity. (8) The beginning of formation of tricalcium silicate could be fixed at 1300°. 
From tricalcium silicate, the synthetical alite, crystals were obtained and accurately 
investigated. (9) Some pure compounds connected with the same system were deter- 
mined; their formation and their crystallographic, optical, and réntgenographic proper- 
ties were studied. (10) For the first time it was possible to obtain crystals of the com- 
pound 3CaO-SiO, and to determine their refractive indices which appeared to be: 
@Na = 1.718 + 0.01 and yna = 1.723 = 0.001. (11) Réntgenographic and optical 
investigations were made to ascertain what alite was. (12) A retesting of the dyeing 
method was found necessary. By the dyeing method with patent blue, small quan- 
tities of uncombined aluminate besides silicate could be detected. Small quantities 
of Al,O;, which can be mixed in an isomorphous or other form to tricalcium silicate, 
could not be detected by the dyeing method because pure tricalcium silicate is dyed by 
patent blue. (13) Tests showed that the isomorphous quantities of 3CaO-Al,O; with 
3CaO-SiO, cannot exceed 3%. (14) The complete identity of all data, determined 
crystallographically, optically, and réntgenographically for tricalcium silicate and the 
synthetical and technical alite, lead to the view that the alite of clinker represents prac- 
tically a pure tricalcium silicate. M.V.Konborpy 


TECHNICAL SESSIONS 


American Ceramic Society 
Week of February 22 


By far the most informing programs have been 
arranged by the Society's seven Divisions. 


More frequent and more enjoyable opportuni- 
ties have been provided to get acquainted 
with fellow ceramists in the same and 
analogous lines of ceramic manufacturing. 


The ladies will be given especially fine social 
occasions. 


A Ceramic Exposition that will be instructive to 
laymen and ceramists alike will be open every 
afternoon and evening. 


The Society headquarters will be at the Cleve- 
land Auditorium. 


One-half fare on return i on certificate basis 


has been granted by all railroads. Obtain 
certificate when purchasing going ticket. 


A reception and “get-acquainted” round-up 


will be held on Sunday, February 22. 
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WHAT IS THE 


Att that most people see of the tele- 
phone company are a telephone and 
a few feet of wire. 

But through that telephone you can 
talk with any one of millions of people, 
all linked together by the web of 
equipment of the Bell System. 

All its efforts are turned constantly 
to one job—to give better telephone 
service to an ever-increasing number of 
people, as cheaply as it possibly can, 

The American Telephone and Tele- 
graph Company provides the staff work 
for the Bell System. To it the operation 
of the telephone service is a public trust. 
It pays a reasonable dividend to its 
stockholders . . . and uses all earnings 
beyond that to improve and extend the 
service. There are more than five hun- 
dred and fifty thousand stockholders, 


and no one person owns so much as 
one per cent of its stock. 

The Bell System operates through 24 
regional companies, each one attuned to 
the needs of its particular territory. In 
addition, the 5000 members of the Bell 
Laboratories staff do the scientific work 
which makes it possible to improve and 
widen the service at least cost to its 
users. The Western Electric Company, 
which manufactures for the Bell Sys- 
tem, specializes in the economical pro- 
duction of telephone equipment of the 
highest quality. 

All these facilities are directly avail- 
able throughout the entire Bell System, 
at any time or place. . . . Because of 
them, every dollar that you spend for 
telephone service brings you constantly 


greater value and convenience. 


* AMERICAN TELEPHONE AND TELEGRAPH COMPANY . 


(When writing to advertisers, please mention the JOURNAL) 
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Ceramic Educational Directory 


REP ED ARID 


> 


VARY 


THE OHIO STATE UNIVERSITY 
Department of Ceramic Engineering, CoL.UMBus, OHIO 


Curriculum—Ceramic engineering and technology. Advanced research in codperation with 
State owned plants and Federal Government : re 

SIX INSTRUCTORS Head of Department: ArtuurR S. Watts 

Founded 1895 Research Professor: A. 


NEW YORK STATE SCHOOL OF CLAYWORKING AND CERAMICS 
ALFRED UNIVERSITY, ALFRED, NEw YORK 


Cc urriculum—Ceramic E ngineering, Ceramic Chemistry, Appied Art 
NINE INSTRUCTORS Founded 1900 Director: CHARLES F. BINNS 


RUTGERS UNIVERSITY 
NEw BRuUNSWICK, N. J. 


Ceramic Department founded 1902 
Curriculum—-Ceramic Technology and Engineering 
THREE INSTRUCTORS Director: GrorcE H. Brown 


UNIVERSITY OF ILLINOIS 


Department of Ceramic Engineering Founded 1905 URBANA, ILLINOIS 


Curriculum—Ceramic Engineering and Ceramics, the latter is a non-engineering course in 
the technology of ceramic products 
SIX INSTRUCTORS and a research associate Head of Department: C. W. PARMELEE 


IOWA STATE COLLEGE 
Department of Ceramic Engineering, AMES, Iowa 


Curriculum—Ceramic Engineering major, Ceramic Technology and ornamental ceramics 
FOUR INSTRUCTORS, TWO COURSES Founded 1906 Head of Department: Pauw E. Cox 


THE UNIVERSITY OF NORTH DAKOTA 
Department of Ceramics and Ceramic Engineering, GRAND Forks, N. D. 


Curriculum—Ceramic Art and Technology 
FIVE INSTRUCTORS Founded 1910 Director: A. W. GAUGER 


UNIVERSITY OF WASHINGTON 
Department of Ceramic Engineering, SEATTLE, WASHINGTON 


Curriculum—General ceramic engineering with research in ceramics and non-metallics 
Céoperation with the U S. Bureau of Mines 
Director: Hewitt WILSON Founded 1918 Assistant: J. H. YATES 


UNIVERSITY OF SASKATCHEWAN 
SASKATOON, SASK. 


Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Founded 1921 Head of Department: W. G. WorcESTER 


VAN ANY 


PENNSYLVANIA STATE COLLEGE 
Department of Ceramics, School of Mines and Metallurgy 
STATE COLLEGE, PENNA. 


Curriculum—Ceramic Engineering 
Head of Department: J. B. SHaw Founded 1923 


GEORGIA SCHOOL OF TECHNOLOGY 
ATLANTA, GEORGIA 


CERAMIC DEPARTMENT Curriculum—Ceramic Technology and Engineering 
TWO INSTRUCTORS Founded 1923 Director: A. V. HENRY 


VIRGINIA POLYTECHNIC INSTITUTE 
BLACKSBURG, VIRGINIA 


Curriculum—Ceramic Engineering 
Founded 1929 Head of Depariment: J. W. WHITTEMORE 


PARED 


VA} 


NORTH CAROLINA STATE COLLEGE OF 
AGRICULTURE AND ENGINEERING 
RALEIGH, NorTH CAROLINA 


Department of Ceramic Engineering founded 1923 Curriculum—Ceramic Engineering 
THREE INSTRUCTORS Head of Department: A. F. GREAVES-WALKER 
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WEST VIRGINIA UNIVERSITY 
MORGANTOWN, W. VA. 
Ceramic option course founded 1924 
Curriculum—Chemical and engineering principles applies to ceramic manufacture 
TWO INSTRUCTORS AND TWO ASSISTANTS Director: W. A. KoruLer 


UNIVERSITY OF TORONTO 
TORONTO, CANADA 
Founded University, 1827; Department of Metallurgy, Ceramic Division, 1925 
Curriculum—Ceramic Engineering and Technology 
TWO INSTRUCTORS Principle Instructor: ROBERT J. MONTGOMERY 


MISSOURI SCHOOL OF MINES AND METALLURGY 
OF THE UNIVERSITY OF MissourI, ROLLA, Mo. 
Curriculum—Ceramic Technology and Ceramic Engineering 
TWO INSTRUCTORS 
Director: Cuas. H. FuLtTon Founded 1926 Head of Depariment: M, E. Hotmes 


UNIVERSITY OF CINCINNATI 
CINCINNATI, OHIO 
Dept. School of Applied Art, Ceramic Dept. 


Curriculum—Coédperative training in ceramic art and technology to develop designers for 
ceramic industries 


Founded 1926 Head of Department: Haro.p S. Nasu 


THE OHIO STATE UNIVERSITY 
Department of Fine Arts, Co.umMBus, OHIO 
Curriculum—Ceramic art and technology to train artists for the ceramic industries 
THIRTEEN INSTRUCTORS Head of Department: James R. HopKINs 
Founded 1927 Professor of Ceramic Art: ArtTHUR E. Baccs 


UNIVERSITY OF OKLAHOMA 
NORMAN, OKLAHOMA 
Dept. of Ceramics, School of Fine Arts Curriculum—Ceramic Art 
Founded 1927 Head of Depariment: Joun N. FRANK 
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UNIVERSITY OF ALABAMA 
UNIVERSITY, ALABAMA 
Ceramic Option Course, Founded 1928 
Curriculum—Technical ceramic courses given by Dept. of Chemistry and Metallurgy 
TWO INSTRUCTORS Director: Stewart J. Luoyp Ceramics: T. N. McVay 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, Mass. 
Curriculum—Graduate Study and Research in Ceramics 
FIVE INSTRUCTORS Founded 1929 Head of Course: F. H Norton 


LOUISIANA STATE UNIVERSITY AND 
AGRICULTURAL AND MECHANICAL COLLEGE 
BATON LA. 
Curriculum—Optional Courses now given by the Department of Geology 
THREE INSTRUCTORS Ceramics Dept. founded 1925 Head of Dept.: H. V. Howr 


STANFORD UNIVERSITY 
Department of Mining Engineering, STANFORD UNIVERSITY, CALIFORNIA 


Curriculum—Two-year graduate course in ceramic engineering, offering various combinations 
with mining and metallurgical engineering. Research in ceramics and non-metallics. 


Director: THroporE J. HOOVER Founded 1925 Professor in charge: W. F. Dierricu 


OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGE 
STILLWATER, OKLA. 
Department of Ceramics, School of Engineering 


Curriculum—Ceramic Option—Chem. Eng. 


ONE INSTRUCTOR Founded 1928 Head 4 ‘Dept.: L. F. SHEERAR 
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ZIRCONIUM 
AND TITANIUM 


for Porcelain Enamels, Terra Cotta, Tiles, 
Pottery, Electrical Porcelains, Spark Plugs, 
Special Refractories, and Glass. 


The entire Ceramic Industry has benefited by the 
introduction of Zirconium and Titanium Products. 


Those who have used these products have enjoyed 
the superior physical results, better factory operations and 
direct savings in costs. 


Those who have not used these products have in- 
directly enjoyed their benefits through reductions in the 
cost of competing products. 


Future benefits will continue as the outcome of more 
intensive research on Zirconium, Titanium and related 
products—the most significant new materials contributed 
to the Ceramic Industries in years. 


Opax—Meltopax—Zirox—Zircon—Pure 

Titanium Oxide — Rutile — Zirconamel — 

Titanamel—and a complete line of out- 
standingly superior Enamel Frits. 


The Titanium Alloy Manufacturing Company 
1204 Keith Building 
CLEVELAND 


ZIRCONIUM &-TITANIUM 


PRODUCTS FOR 


THE CERAMIC INDUSTRIES 
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BULLETIN 


of the 
AMERICAN CERAMIC SOCIETY 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical, Scientific, and Art Questions, and 
Promotion of Coéperative Research 


Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 


E. peF. Curtis J. T. } H, D. CALLAHAN 
MyriTLe M, } Att A. N. FINN Glass L. A. DouGHERTY 
ERWIN SOHN C. F. GEIGER HoweELts Fr&- 
W. N. HARRISON Dorotuy A. TEXTER CHETTE 
R. F. SHERWOOD W. H. VAUGHAN 
Fares } White Wares 


} Terra Cotta 
Enamel ) Heavy Clay 


} Refractories 
Products 


OFFICERS OF THE SOCIETY TRUSTEES 
EDWARD ORTON, JR., President Georce A. BoLe 

1445 Summit St., Columbus, Ohio M. C. Booze 

Paut E, Cox, Vice-President B. T. SWEELY 

Iowa State College, Ames, Iowa C. D. SPENCER 
H. B. HENDERSON, Treasurer H, C. KLEYMEYER 
Standard Pyrometric Cone Co., Columbus, Ohio J. M. McKIniey 
Ross C. Purpy, General Secretary and Editor EDWARD SCHRAMM 
Emity C. VAN Scuorck, Assistant Editor E. peF. Curtis 

2525 N. High St., Columbus, Ohio D, F. ALBERY 


Vol. 10 February, 1931 No. 2 


EDITORIALS 


FROM DIRT TO WEALTH 


To Harry Lucas of Northwestern Terra Cotta Company we are indebted 
for this subject. It is from a book on economy in which the writer deals 
with the production of wealth from dirt which the farmer does not use. 

Clay and other mineral powders are dirt in one meaning of that word. 
They are not dirt, however, when used in production of ware. 

Dirt, as a rule, is substance out of place. 

Clay is a natural mineral mixture varying in mineral composition and 
in industrial availability. When the mineral grains are sufficiently small 
and their chemical-physical nature is such as to adsorb salts we have a 
plastic mass. This is distinctively and commonly known as clay. Plastic 
or nonplastic, nature’s fine mineral mixtures are clays. Some are pul 
verulent and some, like shales, are hard. Pulverulent, hard, plastic, or 
nonplastic, all mineral masses are, technically, rocks. 

For many ceramic purposes nature has not provided a mineral mixture 
that is suitable or sufficiently constant in composition and in physical 
character. For many ceramic purposes it is necessary to compound a 
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28 EDITORIALS 


mixture of relatively pure minerals to positively obtain the required chemi- 
cal-physical and pyro reactions. 

Whether compounded by nature or by man these mineral mixtures react 
on firing according to the same fusion laws. The problems of driving 
off combined water, burning out carbon, and fusing the minerals to produce 
the required hardness and density are alike for all clay industries. 

The glass and vitreous enamel makers use more fluxes and metal oxides 
which are either prohibitive or not suitable for use in clayware. Other- 
wise they mix natural minerals as do the clay workers, and the reactions 
which their materials suffer on fusing are the same as those which take place 
in clay on firing. 

Furthermore, it is the glass which is formed in the mass that makes clay- 
ware harden on being fired and it is the amount and character of the glass 
that give clayware its distinctive qualities. 

The problems of coloring by mineral admixtures or by fumes and chemi- 
cal vapors are also alike for all ceramic industries. 

All ceramic industries transform silicate mixtures into useful ware. 

Ceramics is the art of producing useful ware from mixtures of silicates. 

Varied as are the factory processes, they have much in common. A 
glass technologist is casting a highly refractory product from an electric 
furnace. This highly refractory mullite product is a glass product. 

Paving brick have been cast from molten slag, which is another glass 
product not unlike the clay paving brick in character. 

Professor Shaw is working out a process for molding ware by heating 
clay to a pyroplastic condition and then casting, pressing, or rolling. 

There is more art, science, and technology that is common to all clay, 
glass, and vitreous enamelware than one would suspect from a casual in- 
spection of the finished products. 


PROMOTING CERAMIC ART, SCIENCE, AND TECHNOLOGY 
IN AMERICA 


‘As far as interesting the consumer is concerned, that must be done by 
the retailers who derive the main profit from our products”’ is a quotation 
from a recent letter from a prominent potter. 

In a conversation with a producer of china art ware and a producer of 
high-grade tableware it developed that a store buyer will not reorder a line 
that has had a quick sell out because the store must dispose of the less 
popular lines with which it is stocked. This limits the sale of that par- 
ticular line to that which the buyer will first purchase. The buver’s 
first purchase is the potter’s hazard of investments in new developments. 
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The potters will not consider collective advertising. They will not 
engage in collective exposition of their ware to the general public. They 
have not participated in the exhibitions at museums and in the traveling 
art shows as have the producers from foreign countries. There appears 
to be no disposition to inform Americans about the high class of ceramic 
ware produced in America. This is true of producers of all sorts of ceramic 
ware in clay, glass, and vitreous enamels. 

There is too much dependence on tariff protection and altogether too 
much disposition to reduce wages and lengthen working hours. Cutting 
of prices to or below costs and eliminating research and development is 
too general a practice whenever the market shrinks. 

These are economic considerations. Should the members of the AMERI- 
CAN CERAMIC Society be concerned with them? Should we who are joined 
together to promote ceramic art, science, and technology try to find correc- 
tive measures and continue attempts to enlist the ceramic business ex- 
ecutives? 

When a large number of our members are laid off during depressions; 
when our members are refused the privilege of attending our meetings 
and participating in committee work; when business executives can view 


this SociETY as none other than a glorified employment agency, it would 
seem imperative that these economic ceramic questions be brought up for 
thoughtful constructive thinking by those of us who are pledged to co- 
operation in the promotion of ceramic art, science, and technology. 

These economic problems are not related more to one ceramic product 
line than to another. They are general in application. 
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ACTIVITIES OF THE SOCIETY 


FELLOWS OF THE AMERICAN CERAMIC SOCIETY 


Minutes of Organization Meeting Held at Columbus, Ohio 
December 27, 1930 


In accordance with Clause 6 of the ‘‘Recommendations of the Committee on Classi 
fication of Membership’! approved by the Society in February, 1930, and in accord- 
ance with the constitutional amendments adopted by letter ballot in May, 1930, an 
organization meeting of the first One Hundred Fellows was held in the office of the 
Society, December 27, 1930. 

General Edward Orton, Jr., was Acting Chairman. Carl B. Harrop was chosen 
temporary Secretary 

Roll call showed thirty members present, as follows: 


Barringer, L. E. Klinefelter, T. A. Richardson, W. C 
Blair, Marion W. Landrum, R. D. Riddle, F. H 
Bleininger, A. V. Langenbeck, Karl Scholes, S. R. 

Bole, George A. Loomis, George A. Shaw, J. B. 

Cannan, William, Jr. Lovejoy, Ellis Silverman, Alexander 
Fulton, — E. Morris, George D Simcoe, George A 
Greaves-Walker, A. F. Orton, Edward, Jr. Stout, Wilbur 
Harrop, Carl B. Potts, Amos P. Tillotson, E. Ward 
Henderson, H. B. Purdy, Ross C. Twells, Robert 
Jackson, C. Edwin Rhead, F. H. Watts, Arthur S 


(T. W. Garve and R. L. Frink arrived and were present during the afternoon session. ) 

The total number of Fellows present in person or by properly executed proxies was 
70, out of the total of 101 thus far elected. The Chairman therefore ruled that the meet- 
ing was legally constituted and competent to act 

It was voted that the Chair define the number and appoint the members of all 
Committees. The Chair then announced the Committees and appointments to each 

At 11:20 a.m., the Chair declared a recess to permit the various Committees to carry 


out their appointed duties. Each Committee was assigned quarters and at once took 


up its work. 

At 12:30 p.m. luncheon was served in the meeting room by Mrs. R. C. Purdy and the 
ladies of the office force of the Socrety. At 1:15 p.m. the Committees resumed their 
deliberations. The afternoon session was called to order at 2:10 P.M. 

The report of Committees, amended by the Fellows in session, follows: 

The Committee on Qualifications (Bleininger, Chairman; Tillotson, Secretary) pre- 
sented the following report of the Committee on Qualifications for Fellowship: 

“‘A Fellow must have the following qualifications: 


(1) He shall have held with unguestioned loyalty an Active Membership in the 
AMERICAN CERAMIC Society for at least five years 

(2) He shall be at least thirty years of age. 

(3) He must possess high professional ideals and a good personal reputation. 

(4) He must possess notable professional attainments as revealed in publications 
pertaining to Ceramic Arts and Science, by inventions, or by the responsible 
charge, fot at least three years, of important ceramic work.”’ 

The Committee on Nomination Blanks (Riddle, Chairman; Watts, Secretary) re- 
ported as follows: 


1 Bull. Amer. Ceram. Soc., 9 [4], 110-17 (1930). 
30 
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ACTIVITIES OF THE SOCIETY 
Nomination for Fellowship 


To the Chairman of the Fellows: 
Dear Sir: In recognition of his attainments in the field of Ceramics, we, the under- 


Division for elevation to the degree of Fellow of the AMERICAN CERAMIC SOCIETY. 


(To be signed by seven Active Members of the Society who are members of the Division 
from which the nomination originates) 


Name Address Position Occupied by Sponsor 


Excerpts from Constitution of the American Ceramic Society 
Article II 


‘*(5) Fellows shall compose a group of Active Members upon whom this title is 
conferred in recognition of their contributions to Ceramic Arts and Science. Active 
Members to be eligible to be elected Fellows must have been enrolled as Active Members 
not less than five years, and must have won recognition in the Socrety by high profes- 
sional ideals, sustained interest in and devotion to the objects of the Society, broad and 
productive scholarship in Ceramic Science, or outstanding achievement in some branch 
of Ceramic Arts. The methods to be used in determining the eligibility of a candidate 
shall be devised and administered by the Fellows. . 


(6) Fellows shall be nominated by at least seven Active Members in the Division 
in which their major interest lies. Upon nomination the candidate’s name, his qualifica- 
tions, and the list of his publications and achievements in the Ceramic Arts shall be sub- 
mitted to a Jury of nine Fellows, to be known as the Fellowship Jury, which shall pass 
upon the nomination, and if they approve it by a vote of not less than seven affirmative 
votes, it shall then be certified to the Board of Trustees. If the Fellowship Jury shall 
fail to approve the nomination by the required vote, the candidate shall be so notified 
with a statement of the reasons for the action, but nothing in this action shall prevent a 
renewal of the nomination upon the lapse of not less than one year, in which case it shall 
be considered again as in the first instance. Any nomination which has been certified by 
the Fellowship Jury shall be considered by the Board of Trustees and if approved by a 
vote of not less than four-fifths of the Board, then the nominee shall be declared elected, 
and shall be publicly inducted into the Fellowship grade at the next convenient occasion, 
without ballot by the Socrety, and shall be presented with a suitable certificate of election 
by the Society. Persons elected Fellows shall be entitled to use the initials F.A.C.S. 
after their names, as a symbol of Fellowship, if they so desire.”’ 


Article III 


“‘(2) The Annual Dues for Fellows shall be fixed by the Board of Trustees but shall 
not exceed seventeen and one-half dollars, six of which shall be a subscription to the 
Journal of the American Ceramic Society.” 


IMPORTANT. This Communication Is to Be Addressed to the Chairman of the Fel- 
lows of The American Ceramic Society, 2525 N. High St., Columbus, Ohio. 
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ACTIVITIES OF THE SOCIETY 


Information to Be Furnished Concerning Nominee 


Name (in full) 
Surname 


Name as customarily used 
Residence 
Date and Place of Birth............ (Nominee must be at least 30 years 
Attended Grade Schools at 
High School at 


Graduated? YWes............ 


(7) Professional Education 
Attended College or Professional School? 
Name of College or Professional School 
Years of Attendance 
Graduated? Yes........ 
Undergraduate Degrees.............. 


Attended Graduate School? Yes... 


Graduate Degrees (with dates) 
Honorary and Professional Degrees, Awards, and Distinctions 


(8) Professional Experience 


Positions held prior to present position (include nature and extent of duties in each 
position. Preface each item with dates): 


(9) Present Occupation 
Title of present position 
Employee? Yes...... Owner or Partner? Yes...... 


Name of Company or Institution 


32 | | 
Given Name Middle Name 
(2) 
(3) 
(4) 
(5) 
F (6) 
If graduate, give year.............. 
Give name of school 
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(10) Productive Scholarship 
List publications, including titles and where and when published. (List patents, 


(11) Practical Achievements 


Describe outstanding work, including unpublished research, in the field of ceram- 
ics with which you have been associated in a responsible capacity and indicate 
your relation to said work. If nomination is based principally upon practical 
achievements, responsible charge of important ceramic work for at least three 
years is required. 


12) Connection with the American Ceramic Society 
Date of Admission as Associate Member 
Date of Admission to Active Membership..................... 
Position occupied in the Society or its Divisions with dates: 


Divisions with which at present affiliated 


In view of my name having been placed in nomination to be a Fellow of the AMERI- 
CAN CERAMIC SOCIETY, by the Sponsors who have signed this document, I hereby 
declare that if elected I shall accept the honor thus conferred upon me, with the 
increased financial obligations which it involves, and shall do my best to uphold 
the_traditions and prestige of the Society. 


I hereby submit as References, the names of the following Fellows of the Society: 


(Name not less than five—more may be named if desired. The Referees may or 
may not_be members of the Division of which the nominee is a member. ) 


Name Address Position 


Signature of Nominee 
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It was agreed that the recommendation of the Committee on Qualifications should be 
accepted with the following general interpretation: 


(a) The seven Sponsors, as required by the Constitution for each nomination, need 
not be Fellows. 

(b) All the five Referees must be Fellows. 

(c) That there was no reason why a Sponsor who was also a Fellow, might not also 
serve as a Referee, if so named by the nominee. 


The Committee on Fellowship Jury (Greaves-Walker, Chairman; Landrum, Sec- 
retary) reported as follows: 


The Fellowship Jury shall be secret, and known only to the Chairman of the 
Fellows, and to each other. 

The first Chairman of the Fellows shall appoint the nine Jurors for the follow- 
ing terms: all to serve until the Annual Meeting of 1931, three to serve for 
three years thereafter, or until the Annual Meeting of 1934; three to serve for 
two years or until the Annual Meeting of 1933, and three to serve for one year 
or until the Annual Meeting of 1932. 

The next succeeding Chairman of the Fellows upon taking office in 1932 and 
each succeeding Chairman thereafter, shall appoint three jurors for a three- 
year term. 

The Chairman of Fellows shall fill any vacancies on the Fellowship Jury by 
appointment at the time the vacancy occurs. 

Appointments need not be made with reference to the Division membership of 
the appointee. 

No member of the Fellowship Jury may succeed himself as a member until a 
period of three years shall have elapsed. 

Each year the retiring Chairman of Fellows shall provide the newly-elected 
Chairman of Fellows with the names of the Fellowship Jurors whose terms 
hold over, and he, in turn, shall notify the Jurors of his three appointees and 
advise the three appointees of the names. of the hold-over Jurors. 

Seven Jurors shall constitute a quorum. 

All business of the Jury may be conducted by correspondence, and voting may 
be by letter ballot. 

To keep the Fellowship Jury secret, all nominations for Fellowship shall be 
sent to the Chairman of Fellows, who must turn them over to the Chairman of 
the Fellowship Jury within five days from receipt. 

The Chairman of the Fellowship Jury shall furnish a list of those elected to 
Fellowship to the Chairman of the Fellows at least sixty days prior to each 
Annual Meeting of the AMERICAN CERAMIC SOCIETY. 

The time limit of this rule shall be suspended until after the 1931 Annual Meet- 
ing. 

The officers of the Jury shall consist of a Chairman and such other officers as 
the Jury itself may designate. Such officers shall be elected annually by the 
Jurors themselves, as soon as all appointments have been made. 


The Committee on Organization (Shaw, Chairman) reported as follows: 


Officers of the Fellows shall be a Chairman and a Secretary-Treasurer. 

Terms of officers of the Fellows shall run concurrently with those of the officers 
of the AMERICAN CERAMIC SOCIETY. 

It is recommended that after the expiration of the present term and the term 
ending in February, 1932, no President of the AMERICAN CERAMIC SOCIETY 
shall be eligible to be elected as Chairman of the Fellows immediately 
following his term as President. 

It is recommended that General Edward Orton, Jr., be elected Chairman of the 
Fellows for the year 1931. 


It was moved that the Chairman be instructed to appoint a Committee on By-Laws 
to report at the next meeting of the Fellows, to be held at Cleveland in February, 1931. 
This motion was duly seconded and carried. 

Mr. Purdy announced that the time provided for the first meeting of the Fellows in 
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(2) 

(3) 

(4) 

(5) 

(6) 
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(8) 
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the general program of the Society would be on Sunday evening, February 22, 1931, 
at the Hotel Cleveland, Cleveland, Ohio. 

Dr. Scholes moved that the present Secretary serve until the next meeting. This 
motion was duly seconded and carried. 

Mr. Landrum moved that the requirement of five references for nominees, as set 
forth in the adopted Report of the Committee on Formulation of Nomination Blanks, 
be waived for nominees who may be presented to the Jury for induction into the Fellow- 
ship at the next Annual Meeting in February, 1931, in view of the shortness of the time, 
and in order to facilitate the election of new Fellows by that date. This motion was 
carried. 

Mr. Lovejoy moved that, for the immediate present, no limit be set as to number of 
members in the Fellowship. This motion was carried. 

Mr. Purdy moved that the Chairman be instructed to appoint a Committee to con- 
sider the advisability of a permanent Committee on Professional Ethics and report at the 
next meeting. This motion was carried. 

Mr. Purdy addressed the meeting in regard to the activities of the AMERICAN CB- 
RAMIC SocrEty, the activities of the General Secretary and his office, and the lack of 
enthusiasm and support from members of the Society. 

Responses to Mr. Purdy were made by Mr. Frink, General Orton, Mr. Barringer, 
and Mr. Landrum. 

Mr. Barringer suggested the advisability of a change in the Rules of the Society 
to the effect that in Article XII, ‘‘any ten Active Members,’”’ should be changed to 
read, ‘‘any seven Active Members, one from each Division.’’ On motion, it was voted 
that Mr. Barringer should present this suggestion to the Committee on Rules, with the 
endorsement of the Fellows. 

There followed a discussion of the disposal of the surplus arising from the dues of 
Fellows being $17.50 per annum, instead of $12.50 as for Active Members. 

It was moved to instruct the Chairman to appoint a Committee to consider this 
subject and to report their recommendations at the next meeting. The motion was 
carried. 

The meeting adjourned at 5:50 p.m. 

EDWARD ORTON, JR., Chairman 
B. Harrop, Secretary-Treasurer 


REPORT OF COMMITTEE ON GEOLOGICAL SURVEYS FOR 1930 


Near the end of the year the committee canvassed the State Geological Surveys for 
information about the work they had been doing during the year 1930 on ceramic 
materials. They were also asked to inform the committee what reports had been pub- 
lished or were in preparation during the year and what reports could be expected early 
in 1931. 

Practically all the states maintaining Geological Surveys or similar bureaus gave 
the desired information. Those omitted in the following list have no department of 
this character or did not carry on work on ceramic materials during 1930. The follow- 
ing briefly outlines the work done: 


Alabama Complete ceramic tests are being made on about 75 samples of clays. 
The results of the tests will be published in the near future in bulletin form. State Sur- 
vey and Ceramic Department of State University coéperating in the work. 


Arizona Collecting available information relative to location of deposits of feldspar 
and the various aluminum silicates. 
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Arkansas Completed survey and published 187 page bulletin on St. Peter and Older 
Ordovician Sandstones of Northern Arkansas (a source of high-grade silica), by Albert 
W. Giles. Published topographic and geologic map on which is shown location of de- 
posits of kaolins and other ceramic materials. 


California Reports on deposits appeared in description of the resources of certain 
of the counties, especially clays in San Bernardino County. Beginning collection of 
field notes and data for special report on feldspar and silica resources to supplement 
Bulletin, No. 99, 1928, on Clay Resources. 


Colorado A supplemental report to Bulletin, No. 8, Clays of Colorado (1914) is 
ready for the printer. Date of publication uncertain. 


Florida Field work is in progress on the high-grade sedimentary kaolins. A small 
laboratory is maintained for physical testing. Chemical analyses are being made 
through coéperation with the University of Florida. Results of studies on some of the 
common clays are in manuscript form. No date set for publication. 


Georgia A field and laboratory study on the ceramic possibilities of the shales and 
slates has been completed and the report will probably be published in 1931. This will 
be a complementary report to Bulletin, No. 44, The Sedimentary Kaolins of Georgia, 
published in 1929. 


Illinois Has completed or nearly completed four projects dealing with ceramic 
materials: (1) A report on Tripoli of Illinois for Use in Pottery, by C. W. Parmelee. 
Includes comparative study of properties of hard silica of Northern Illinois and else- 
where, ground flint and tripoli of Southern Illinois. (2) A Petrographicand Mineralogic 
Study of the Under Clays of Coal, by Victor T. Allen. (3) A Study of the Refractory 
Clays of Calhoun and Pike Counties, by J. E. Lamar. (4) A Study of the Clays of 
Extreme Southern Illinois, South of an East-West Line through Carbondale, by J. E. 
Lama. These papers have not as yet (Dec.; 1930) been published. 


Mississippi Has recent unpublished data available on clay deposits. Is installing 
a clay testing plant to help in furthering interest in clay developments in Mississippi. 


Nebraska Investigation of ceramic materials is now under way and reports will 
soon be published. 


North Carolina The Division of Mineral Resources, Dept. of Conservation and 
Development, has been making field investigations of cyanite deposits, feldspar de- 
posits, and one kaolin deposit. They revealed large quantities of material and plans are 
under way to develop some of the deposits. One of the cyanite deposits is now being 
worked. No reports will be issued at present. 


North Dakota Some work on ceramic materials is being carried on by Division of 
Mines and Mining Experiments of the University of North Dakota, Grand Forks. 


Ohio Incoéperation with Engineering Experiment Station of the State University, 
the Survey is investigating the shales of Ohio. About eighty samples will be tested. 
This includes geological, physical, and chemical tests. An examination of Lawrence clay, 
in Lawrence County, is under way. The state maintains a clay testing plant at Rose- 
ville under the direction of G. A. Bole of the Engineering Experiment Station of the 
College of Engineering of the State University. 


Oklahoma By an agreement between Oklahoma A. & M. College and the Geological 
Survey the college is maintaining a clay testing laboratory for testing samples of clay 
collected by the Survey, in an investigation of clay resources of Oklahoma. The Sur- 
vey is also doing the field work. The completion of the work is expected June 30, 
1931, and the report will be published as soon thereafter as possible. 


Pennsylvania A study of the clays of Pennsylvania under way for some years was 
continued during 1930. Field investigations are carried out by Professor Leighton of 
- the University of Pittsburgh and testing is done at the Pennsylvania State College by 
J. B. Shaw. 

A report on the clays of the Pittsburgh district, including all counties of South- 
western Pennsylvania is nearly completed. 

A report on the feldspars is in press and should be out early in 1931. A preliminary 
bulletin on the Fire Clays of Pennsylvania by Professor J. B. Shaw has been issued. 
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South Carolina Investigation is being continued on the high-grade white clays and 
quartz sand found in the Cretaceous formation. Some good cyanite deposits have been 
located and are being investigated. 


South Dakota The Survey is maintaining a list of producers of ceramic materials, 
especially feldspar. 


Texas Bureau of Industrial Chemistry, University of Texas, Austin, Texas, has a 
laboratory for treating clays where work for Bureau of Economic Geology is done. 
Results of work previously done with the clays and clay industries of Texas are now in 
manuscript form. Publication expected early in 1931. This report will contain the 
following: (1) Statistics on ceramic industries of Texas with special reference to the 
clayware industry; (2) Discussion of properties and methods of working clays, par- 
ticularly the clays of Texas; (3) Complete report of the clay tests made by this labora- 
tory with discussion of their significance. 


Virginia A study has been made of the cyanite deposits and a report is expected 
in the near future. A survey has been started of the mineral resources of the State 
which will include examination of all reported occurrences of ceramic materials. Early 
in 1931, Bulletin No. 33, Pegmatite Deposits of Virginia, by Dr. A. A. Pegan, will be 
published. This report covers mica and feldspar deposits. 


West Virginia The Chemical Engineering Department of the State University in 
coéperation with the Survey is beginning an investigation of ceramic raw materials with 
special reference to clay and sand. A fellowship at the University will be devoted to 
the testing of the materials. Plans for publication of results not yet formulated. 


Wisconsin State Survey and Engineering College of University of Wisconsin are 
coéperating with the brick manufacturers. Considerable field work has been done, 
but no reports are ready for publication. 


Pacific Northwest The ceramic research work of the Pacific Northwest is practically 
concentrated in the ceramic engineering department of the University of Washington. 
The investigation of raw materials is made in coéperation with the Northwest Experi- 
ment Station of the U. S. Bureau of Mines. The most recent publication is ‘‘The 
Ochers and Mineral Pigments of the Pacific Northwest,”’ Bulletin, No. 304, U.S. Bureau 
of Mines. At the present time a second bulletin is being prepared, entitled, ‘‘The 
Ochers and Mineral Pigments of the U.S.”’ by Hewitt Wilson. A survey is likewsie 
being made of the kaolins and white clays of Idaho, Oregon, and Washington. These 
are being tested for whiteware, pottery, and paper filler. A report will probably be 
published during the year. 

A thesis was prepared by T. H. Hite of the School of Mines, University of Idaho, on 
“The Origin of Certain Clay Deposits of Latah County, Idaho.”’ 


RAYMOND B. Lapoo, 
R. G. SHELTON, 
JouHN W. WHITTEMORE, 
HeEwItTtT WILSON, AND 
W. M. WEIGEL, Committee 


CERAMIC ART EXPOSITION, CLEVELAND AUDITORIUM, FEBRUARY 23-27 


The Exhibition Committee of the Art Division has made the following changes in its 
program which will go into effect at the Cleveland Exposition. 

Work of craftsmen will be judged for entrance and an entrance fee of $2.00 per ex- 
hibitor will be charged. 

Craftsmen are allowed to exhibit eight vases or other pieces of ceramic art which 
have been made within two years. 

Work will be arranged for the beauty of the exhibition rather than as a unit of each 
craftsman’s work, but a catalogue will be provided. 


There will be eight awards for craftsmen, one for each of the following classes: 
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(1) Vases, bowls, and jardiniéres 

(2) Lamps 

(3) Ceramic sculpture 

(4) Decorative objects 

(5) Art tile 

(6) Novelty sets (breakfast, porch, etc.) 

(7) Mold-made objects of utility suitable for easy duplication 

(8) Plates 

These will be signed by the President of the Socrety and the Chairman of the Art 
Division. They will be lettered by W. E. Ross, formerly of the Art Institute of Chicago 
and now located at the New York State School of Clay-Working and Ceramics 
at Alfred. 

The Jury of Entrance for the work of craftsmen will be as follows: 

Frank Sohn, Chairman, The Vitrolite Co., Chicago, III. 

William Milliken, Director, Cleveland Art Museum 

Walter P. Suter, American Encaustic Tiling Co. 

Myrtle Meritt French, Art Institute of Chicago 

Arthur E. Baggs, Ohio State University 

Harold S. Nash, University of Cincinnati 

The first two of the Jury will make the awards for craftsmen. 

The Art Division is continuously interested in the development of design in American 
industry. By way of showing its appreciation of excellence in industrial design, mem- 
bers of the Glass and White Wares Divisions have been invited to exhibit in connection 
with the Art Division’s own exhibition at the Cleveland Exposition under the following 
conditions: 


Manufacturers who have reserved space in the Exposition may exhibit with the Art 
Division under the name of the firm. Those who have not reserved space may exhibit 


under the name of the designer of the ware. 

Work may be submitted for entrance by paying the fee of $1.00 per article shown. 

Awards similar to those of the Art Division will be made in the following classes of 
ware: 

(1) Table service in clay 

(2) Table service in glass 

(3) Vases and bowls in clay 

(4). Vases and bowls in glass 

(5) Kitchen ware in clay 

(6) Kitchen ware in glass 

(7) Novelties in clay or glass _ 

(8) Containers (to 1 gal. in size) in clay or glass 

The Jury on Entrance and Award will be the six already named as the Jury for 
Craftsmen. 

Exhibitors must send entrance fee and blank to Marion L. Fosdick, New York State 
School of Clay-Working and Ceramics, Alfred, N. Y., by February 10. 

Work should be at the Public Auditorium in Cleveland on Saturday, February 21, 
marked plainly for the Art Division. ‘ 

Each article must be labeled giving the name of the manufacturer or designer and 
class of ware. 

The Committee appreciates the interest shown so far by manufacturers. Their re- 
sponse will determine whether this effort will be extended to other types of ware another 
year. 

Barbara Landman of Chicago and Ruth Whitford of Alfred will act as attendants 
during the hours of the Exposition. 

Any further information may be had on application to the following members of the 
Committee: 
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Marion L. Fosdick, Chairman, Alfred, N. Y. 
Myrtle Meritt French, Art Institute, Chicago, Il. 
Charles M. Harder, Alfred, N. Y. 


CERAMICS IN CENTURY OF PROGRESS EXPOSITION, CHICAGO, 1933 


An enthusiastic meeting was held in Chicago, January 8, to consider in what manner 
and to what extent ceramics would participate in this Century of Progress Exposition. 
The roster of those who attended is here appended. 

It was tentatively decided unanimously to call another meeting in Columbus, 
January 30, with special effort to have at this second meeting the presidents and secre- 
taries of the several ceramic trade associations as well as the managing executives of 
individual ceramic firms. 

A third meeting will be held in the Statler Hotel, Cleveland, Friday, February 27, 
9:30 A.M., to organize a Century of Progress Ceramic Association. 

It was the consensus of opinion that the ceramic industries, clay, glass, and vitreous 
enamel, should collectively plan with the Century of Progress Board, a structure built 
and decorated with ceramic materials in which the industries collectively could show the 
century of progress made in ceramic manufacturing and the vast variety, the high 
quality, and the utilitarian value of American ceramic products. 

It was the unanimous belief of those who met together January 8 that it would be 
ridiculous and comical to exhibit a Century of Progress in Ceramics in buildings con- 
structed of steel and paper. 

The Century of Progress Ceramic Association will also consider participation in the 
‘*Model Home Construction Exhibit.” 

It was voted also to participate in the weekly radio national hook-up and in the 
scheme of compiling and publishing a series of informational books on ceramics. The 
former is without cost and the latter has to be underwritten. 

It was agreed that the ceramic industries through this proposed Century of Progress 
Ceramic Association should participate in the Science Exposition. Here ceramics will 
show what science has contributed to a Century of Progress in Ceramics and what 
ceramics has contributed to a Century of Progress in Science. 

It was agreed, without voting, that the calling of an International Ceramic Congress 
to be held during the Exposition of a Century of Progress should be seriously considered 
and if approved, to send a delegate to the proposed organization meeting of an Inter- 
national Ceramic Society which will be held next May in Berlin, Germany. 


List of Persons Who Attended Meeting in Chicago, January 8 


D. F. Albery, Northwestern Terra Cotta Co., 2525 Clybourn Ave., Chicago, III. 

J. Franklin Bell, in charge of Applied Science and Industrial Art Exhibits, A Century of 
Progress, Chicago World’s Fair Centennial Celebration. 

George A. Berry, Jr., American Terra Cotta Co., 228 N. LaSalle St., Chicago, IIl. 

R. C. Boozer, 20 W. Wacker Drive, Chicago, Ill.; representing the Porcelain Insulator 
Corp., Lima, N. Y. 

John J. Boushka, the Earl W. Newton Co., 308 W. Randolph St., Chicago, Ill.; repre- 
senting the Morgantown Glass Works, the Imperial Glass Co., the C. C. Thompson 
Pottery Co., and Newton’s Rock Crystal. 

H. D. Chase, Chicago Vitreous Enamel Product Co., 1407-47 S. 55th Court, Cicero, Ill. 

Geo. Daugherty, Morgantown Glass Works, Morgantown, W. Va. 

Geo. W. Denison, Ohio Clay Co., 8829 Broadway, Cleveland, Ohio. 

Frank B. Dunn, Acting President, National Paving Brick Mfrs. Assn., 1245 National 
Press Bldg., Washington, D. C. 
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James A. Farrell, representing the National Tile Co., Anderson, Ind. 

Hugo Filippi, Common Brick Manufacturers Assn., Room 605, 228 N. LaSalle St., 
Chicago, IIl. 

N. E. Flynn, Standard Sanitary Mfg. Co., 900 S. Michigan Ave., Chicago, II. 

E. H. Haeger, The Haeger Potteries, Dundee, III. 

Frank E. Hodek, Jr., General Porcelain Enamel & Mfg. Co., 4101 Parker Ave., Chicago, 
Ill. 

Walter A. Hull, 227 Clinton Ave., Oak Park, III. 

Otis L. Jones, President, Illinois Clay Products Co., Joliet, Ill. 

John M. Kohler, Kohler Company, Kohler, Wis. 

Geo. C. D. Lenth, Secretary and Consulting Engineer, Clay Products Assn., Room 1847, 
111 W. Washington St., Chicago, Il. 

H. J. Lucas, President, Northwestern Terra Cotta Co., Chicago, IIl. 

Albert W. Luse, Chicago Face Brick Bureau, 228 N. LaSalle St., Chicago, Ill. 

George P. MacKnight, Porcelain Enamel Institute, Inc., 612 N. Michigan Ave., Chi- 
cago, IIl. 

A. C. Martin, in charge of Housing Group, Fort Dearborn Exhibits, Industrial Arts, A 
Century of Progress. 

Bert F. Moore, 332 S. Michigan Ave., Chicago, Ill.; representing the American En- 
caustic Tiling Co., Ltd., New York, N. Y. 

Edward Orton, Jr., 1445 Summit St., Columbus, Ohio, President, AMERICAN CERAMIC 
Society, 2525 N. High St., Columbus, Ohio. 

C. S. Peterson, City Treasurer, Chicago, III. 

Ross C. Purdy, General Secretary, AMERICAN CERAMIC SocIETYy, 2525 N. High St., 
Columbus, Ohio. 

Nugent A. Ragland, representing the National Tile Co., 228 N. LaSalle St., Chicago, III. 

R. W. Rowland, New Castle Refractories Co., New Castle, Pa. 

Edward Schramm, Onondaga Pottery Co., Syracuse, N. Y. 

L. I. Shaw, Organization 6430, Western Electric Co., Hawthorne Station, Chicago, III. 

R. K. Silvey, 1836 W. Washington Blvd., Chicago, Ill.; representing the Mosaic Tile 
Co. 

A. R. Smith, American Face Brick Assn., 130 N. Wells St., Chicago, Il. 

F. L. Steinhoff, Industrial Publications, Inc., 59 E. Van Buren St., Chicago, III. 

Douglas F. Stevens, Acme Brick Co., Danville, Ill., Secy.-Treas., National Brick Mfrs. 
Assn. 

K. B. Strong, Federal Electric Co., 8700 S. State St., Chicago, Il. 

G. C. Swordstad, Morrietta Mfg. Co., Indianapolis, Ind. 

Burt T. Wheeler, Burt T. Wheeler Brick Co., 228 N. LaSalle St., Chicago, IIl., repre- 
senting Face Brick Dealers’ Assn. of America. 


‘ THE AMERICAN CERAMIC CONGRESS 


The Canadian National Clay Products Association 
The Chicago World’s Fair Ceramic Association 

The American Refractories Institute 

The National Brick Manufacturers Association 

The Grinding Wheel Manufacturers Association 
The Feldspar Grinders’ Institute 

The AMERICAN CERAMIC SOCIETY 


The above associations have arranged meetings to be held in Cleveland during the 
week of February 22-28, 1931. 
A Ceramic Exposition of ceramic products, materials, and equipment will be in 
place in the Cleveland Auditorium. 
All meetings will be held in the Auditorium. A schedule of these with room assign- 
ments will be in the combined program book. 
A general program outline follows: 
(1) Sunpay, February 22: Hotel Cleveland. Meeting of Board of Trustees and 
Directors, also of Committees (forenoon). 
(2) Local Committee and Presidents’ receptions, Sunday, 3:30 pP.M., Hotel 
Cleveland. 


(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


(9) 
(10) 


(11) 


(29) 
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Meeting of American Ceramic Fellows, Sunday evening, 8:00 p.m., Hotel 
Cleveland. General Edward Orton, Jr., Chairman. 
Monnay, February 23: Public Auditorium, 9:30 a.m., General Combined 
Meeting. 
Exposition of Ceramics, Public Auditorium, 1:00 to 10:00 p.m. 
Geological Survey Reports. Public Auditorium, 2:30 p.m. 
Materials and Equipment Division Organization banquet and meeting, Hotel 
Hollenden, 7:00 p.m. L. E. Riddle, Chairman. 
TuEspDAY, February 24: Technical Meetings by Industrial Divisions for read- 
ing of Papers, Cleveland Public Auditorium, 9:30 a.m. to 1:30 P.M. 
Exposition of Ceramics, Public Auditorium, 1:00 to 10:00 p.m. 
National Brick Manufacturers Association luncheon and business meeting, 
2:00 p.m., Hotel Cleveland. 
AMERICAN CERAMIC SocrETy Division Dinners and Business Meetings at 
6:30 P.M. 

Refractories in Hotel Cleveland 

Art, Hotel Statler 

Enamel, Hermits’ Club 

Glass, Hotel Hollenden 

Heavy Clay Products, Hotel Cleveland 

Terra Cotta, Hotel Statler 

White Wares, Hotel Statler 


WEDNESDAY, February 25: Technical Meetings by Industrial Divisions for 
reading of papers, Cleveland Auditorium, 9:30 a.m. to 1:30 P.M. 

Exposition of Ceramics, Public Auditorium, 1:00 to 10:00 p.m. 

Canadian National Clay Products Assn., Hotel Cleveland, 2:30 p.m. 

School Alumni luncheons and business meetings, 2:15 p.m. 

Ceramic Honorary Fraternity Convocations at 4:30 P.M. 

AMERICAN CERAMIC Society General Meeting, Cleveland Public Auditorium, 
8:00 P.M. 

TuurRspDay, February 26: Technical Meetings by Industrial Divisions for read- 
ing of papers, Cleveland Auditorium, 9:30 a.m. to 1:30 P.M. 

Exposition of Ceramics, Public Auditorium, 1:00 to 10:00 p.m. 

>rinding Wheel Manufacturers Meeting, Hotel Cleveland, 2:00 p.m. 

General Session, Combined, Public Auditorium, 2:30 p.m. Management and 
Processes. 

Feldspar Grinders’ Institute Standards Meeting and dinner 7:00 p.m., Hotel 
Hollenden. 

Fripay, February 27: Technical Meetings by Industrial Divisions for reading 
of papers, Cleveland Auditorium, 9:39 a.m. to 1:30 P.M. 

Exposition of Ceramics, 1:00 to 10:00 p.m., Public Auditorium. 

Excursion to Central Alloy Steel Corp. and to refractory plants in Massillon by 
Enamel Division. 

Chicago World’s Fair Ceramic Association Meeting, 9:30 a.m. to 12:30 P.M., 
and 2:00 p.m. to 6:00 p.m., Hotel Statler. 

Groto Circus in evening in Public Auditorium. 

One and one-half round trip fare on certificate plan by all railroad Passenger 
Associations has been granted. 

The resident hotel assignments are as follows: 


CLEVELAND 


(a) American Refractories Institute 

(b) National Brick Manufacturers Association 

(c) The Grinding Wheel Manufacturers Association 

(d) The Heavy Clay Products Division, AMERICAN CERAMIC SOCIETY 
(e) The Refractories Division, AMERICAN CERAMIC SOCIETY 

(f) Canadian National Clay Products Association 


HOTEL STATLER 


(a) Art Division, AMERICAN CERAMIC SOCIETY 

(b) Terra Cotta Division, AMERICAN CERAMIC SOCIETY 
(c) White Wares Division, AMERICAN CERAMIC SOCIETY 
(d) The Chicago World’s Fair Ceramic Association 


(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

| 
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Hote, HOLLENDEN 
(a) Enamel Division, AMERICAN CERAMIC SOCIETY 
(6) Glass Division, AMERICAN CERAMIC SOCIETY 
(c) Materials and Equipment Division, AMERICAN CERAMIC SOCIETY 
(d) Feldspar Grinders’ Institute 


THE SECRETARY’S LETTERS 


2525 N. High St., 
Columbus, Ohio, 
January 7, 1931 


General Edward Orton, Jr., 
Chairman of Fellows, 

1445 Summit Street, 
Columbus, Ohio. 


My dear Professor Orton: 


Program for the Fellows 
The following are some suggestions for the consideration of the new Fellow members 
It was for the purpose of collecting and publishing information 
that the Society was formed. 
There has been no lét down on this activity as is evidenced 
(1) by our seven simultaneous Division Meetings, each with full programs, in place of 
single sessions, (2) by the increase in the Journal’s size and quality, and (3) the develop- 
ment of the Abstracts. 
The largest Transactions was Volume 18 containing 947 pages of papers, SOCIETY 


(1) Scientific and 
Technical Information 


notes, roster, and index. 

In 1922, the printed matter on each page was increased 27'/2% by making longer 
and broader the column of type. 

The pages for the Journal for 1930 in comparison with those in the largest Trans- 


actions are: 


Actual On basis of Trans 
type, col. size 
Pages Vol. 18 Transactions 947 
Pages 1930 Journal 975 1243 
Pages 1930 Abstracts 1295 1651 
Pages 1930 Bulletin 354 451 
2624 947 3345 


These figures show that on the basis of.typed matter there were published in 1930 
just three and one-half times as much as were published in Transactions, Vol. 18. 

The Society has gone forward in the collecting and publishing of information. 

The development of the Abstracts was no small task. Their quality and value can 
not sincerely be questioned. 
Those who were active twenty to thirty years ago, when the Annual 
Meeting attendance was fifty to one hundred, and when it was pos- 
sible to know everyone, naturally feel in the present-day meetings like a small town 
person ina big city. This is not a discredit either to the ‘‘old grad”’ or to the Society. 


(2) Comradeship 
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If he would confine his attention to any one of the Divisions, he would find that same 
100% comradeship which he experienced in the old days. Division members have a 
“clubby” comradeship with one another, and to some extent with the fellows of the 
other Divisions. 

For the constant meeting attendants the Society has not lost its old time comrade- 
ship. 

(3) Committee Work The Socrety has an excellent set-up of Committees. Now and 
then a committee puts over a big task. For the most part, 
however, the committees are not active simply because the Society lacks the required 
activating force in the executive office. The present Secretary is aware of many worth- 
while and possible committee activities which are left dormant because of lack of time 
and money to energize the committees and to execute their plans. 
(4) Extra Publications The Socrety has issued extra publications during the past ten 
years, such as: (a) Collective Index of Transactions, ()) Bib- 
liography of Silica, Magnesia, and General Refractories, (c) Enamel Bibliography, (d) 
Ceramic Buyers Guide, (e) short bibliographies such as those on scumming, removal of 
pebbles from clay, feldspar, etc. 

The Socrety published a Book List eight years ago and now has one in galley proof 
that will be more comprehensive than any yet issued. 

The Socrety has in galley proof a “Bibliography of Bibliographies’’ of interest to 
ceramists. 

The Society has manuscript of a Bibliography of Silicate Phase-Rule Studies, the 
illustrations for which are ready. 

The Socrety has in manuscript a new book on Ceramic Calculations, with examples 
from plant experiences, each of which has been checked. This is being reviewed by the 
Publication Committee. 

A Bibliography on Whitewares Literature is in the making. 

These extra publications cost real money. They must be financed. 

These have been attempted. Neither the Canadian nor the 
European Tour were supported: There should have been two 
hundred rather than eighty-five on the European tour. If all 
had gone who later told that they would have gone had they 


(5) Foreign Travels 
and Entertainment 
of Foreigners 


known what a splendid tour it was, there would have been considerably over one hun- 
dred. 

The entertainments of the English and the French ceramists in this country were 
highly successful. They resulted in new contacts and broadened visions. They were 
worth all they cost in money and time. 

We should have another European tour, and should invite European ceramic groups 
to visit this country. 

We should have the equivalent of a Wedgwood Celebration. 

There is no denying the commercial features of these Expositions 
The commercial features should not, however, blind one to their 
more important and larger feature, that of education: education of 
ceramists and education of the public as to what ceramics we have in America 


(6) Expositions of 
Ceramic Products 


To get our just share of federal and state appropriations for research, and to have 
unity in effort of ceramists, we must employ every possible educational means. The 
vast visual and use differences between brick, china, glass, refractories, and enamel- 
ware, cause many laymen and ceramists alike to fail to associate them under the general 
classification, ‘‘Ceramic Products.”’ 

Expositions are a proper function of a technical society. The technical ceramist 
must be more product-minded than he has been in the past. Technical research must 
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take its place with sales as well as with production. Product creation and develop- 

ment should have a larger emphasis in the minds of ceramists. The Ceramic Fellows 

should help make the National Ceramic Expositions a success. 

Of him who thinks of expositions alone in terms of trade we ask why art galleries 
conduct large ceramic exhibits, many of these exhibits traveling from city to city. 
Certainly they are not prompted by trade considerations. It is significant and alarming 
that American products constitute a minor portion of these exhibits. 

What is the prime motive of fairs and expositions by nations, states, counties, and 
cities? Certainly not trade. 

Would we not be neglecting an effective educational opportunity if we did not hold 
expositions of ceramic products? 

h This Socrety has deliberately promoted technical researches 
by Trade Associations, not alone on product properties and 
conditions of their use, but also on production problems. 

Several instances could be cited, the most important one being the kiln survey. This 

was conceived and its plan of execution was devised by this Socrety. This sort of pro- 

motion of the ceramic art, science and technology should be extended. It requires an 
unselfish vision. 


(7) Technical Researc 
by Trade Associations 


State associations like the Ohio Ceramic Industries Association 
are effective in securing state support of ceramic research in 
state universities. The Ohio Association was by this Society planned in detail, pro- 
grammed, and engineered through to the employment of a full time Secretary Research 
Professor. Its program of (a) station at Roseville, (6) ceramic art school, (c) high 
school ceramics, and (d) larger Experiment Station appropriation was conceived and 
put into motion under the leadership of this Society. A further spread of activities by 
States should be made. Every state in which ceramics is of industrial importance 
should have a similar organization of the clay, glass, and vitreous enamel interests. 

The Local Sections should be activated by thoughtfully 
planned mid-year meetings. The fellowship and informa- 
tional benefits of the annual national meetings should be 
spread. They should be planned from the central office in collaboration with the Local 
Section officers and committeemen. Some efforts of this sort have been made but the 


(8) State Associations 


(9) Local Sections and 
Mid-Year Meetings 


present executive personnel is too limited. 

Of more limited interest, but of very general importance, is the 
question of Ceramic Art in America. American ceramics is far 
below par artistically. We have not attracted to ceramics the artistic genius of Ameri- 
cans. There should be more schools devoted to ceramic art; and in these schools there 
should be larger visions than those which are concerned alone with shape and decoration. 
Our ceramic art schools should be producing men equipped to create, to make, and to sell. 

We lack product conception, its creation, and use. 


(10) Ceramic Art 


Reaching down through the grammar grades there should be developed a systematic 

ceramic art training, not alone to uncover the artistic genius, but also to secure training 
for our future ceramic technologists and salesmen. This is a new but very important 
conception, worthy of serious study and active promotion. 
(11) Product Use If this Society could have the interest earnings from a million 
dollar endowment it could with profit to every ceramic artist, 
scientist, technologist, and engineer, invest every cent of it in studying the uses and 
the conditions of use of ceramic products. 

The industrial welfare of terra cotta, brick, sewer pipe, refractories, pottery, porce- 
lain, and enamelware manufacturers have suffered because ceramic engineers have 
failed to study masonry and other like problems. A large part of the school curricula 
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should be directed to this phase of ceramic technology. This Society must broaden 
the concepts of its members beyond academic production problems to those of product 
conception and product use. 

There is no infringement, although a healthy overlapping in this broadened field for 

ceramic artists and technologists with the rightful and profitable activities of Trade 
Associations. Fellow members of this SocrEty will render an important service if they 
will think this through and cause others to understand this larger scope of the AMERICAN 
CERAMIC SOCIETY. 
No more unselfish, practical, and necessary proposal was ever 
made. This Socrety has for several years been urging Trade 
Associations to unite in support of a Ceramic Research Coun- 
cil. Defeat of this proposal has béen due more to opposition and. lack of support of 
members of this Society, than to opposition from non-members. 

No longer will your Secretary propose a Ceramic Research Council separate and 
apart from this Socrety. He now proposes that the AMERICAN CERAMIC Society shall 
be the Ceramic Research Council for and by the Trade Associations and the ceramic 
manufacturers. 

Instances could be cited where efforts of this Socrety and of the Trade Associations 
to secure just consideration of ceramic products in codes, in research programs, and in 
public constructions, have not gotten very far because we have not been in unison. 

Ceramics will not secure its rightful consideration until it presents a united front, 

and this presentation should be through the agency of the AMERICAN CERAMIC SOCIETY. 
The Fellow Members should study and finally get unitedly behind the proposal of this 
Society being the National Research Council for all ceramic interests. 
(13) Standards and Rightfully and profitably standardization of products and test 
materials have been receiving a great deal of serious study. This 
Society would be neglecting an important duty if it did not par- 
ticipate constructively in these studies. 

For ten years, the policy of this Socrety has been to make its contributions and to 
direct its activities through the agency of the American Society for Testing Materials. 

This Socrety should be a member of the American Standards Association, and 
through it of the International Standards Association. This Society through these 
agencies could accomplish more effectively all that has been proposed for an Interna- 
tional Ceramic Association. 

Furthermore, the AMERICAN CERAMIC Society should pay the membership dues and 
the meeting expenses of a representative on each and every A.S.T.M. Committee which 
deals with ceramic products. 

While taking this broad and unselfish position of doing our standards work through 
these Standards Associations, our members should not forget their dual representation 
as members of both organizations. 

More could be presented to show the breadth, depth, and length to 
the activities and policies on which the AMERICAN CERAMIC SOCIETY 
has been attempting to function. It is hoped that enough has been given to show: 


(12) National Ceramic 
Research Council 


Simplification 


(14) In Conclusion 


that the AMERICAN CERAMIC SOCIETY has progressed in ceramic art, science, and 

technology activities 

(b) that the AMERICAN CERAMIC Socrety has an unselfish, broadminded, and pro- 
ductive program of activities 

(c) that these activities require personal and financial support 

(d) that there must be more loyalty and more aggressive personal participation 

(e) that these programs must be sold to the ceramic manufacturing firms and their 

corporation membership support obtained 


(a) 
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(f) that there must be more appreciation of our fellow ceramists 
(g) that the best code of ethics is unselfish coéperation on an organized program, 


up-to-date, and forward going 
(h) Fellow members might well adopt these and other similar projects as items in 


their activity program 
Yours very cordially, 
Ross C. Purpy, General Secretary 


LOCAL SECTION NEWS 
Pittsburgh Section 


A joint meeting of the Pittsburgh Sections of the AMERICAN CERAMIC SOCIETY and 
the American Chemical Society was held Thursday evening, December 18, 1930. 

Dr. Louis Navias of the General Electric Company addressed the Sections on 
“Liquid Immiscibility as Exemplified by Borate and Silicate Melts.’’ The lecture was 
illustrated with lantern slides, and sections of glass showing immiscibility were dis- 


played. 


Pacific Northwest Section! 


The annual winter meeting of the Pacific Northwest Sectioa of the AMERICAN 
CERAMIC SocIETY was held at the University of Washington, Seattle, Wash., January 
30, 1931. 

The following program was presented at the afternoon session: 


(1) ‘Progress Report on the Testing of Refractories for Service in the Soda Re- 
covery Furnaces of the Pulp and Paper Companies,’’ by Haro_p E. CLeM and Jack A 
CUNLIFFE, University of Washington; an illustrated discussion of the cone fusion and 
simulative-service, slagging tests on a number of high-grade refractories using black ash 
liquor from the paper mills. 

(2) ‘‘Microscopic Studies of Several Mat Glazes,’’ by Frep M. KETTENRING, 
University of Washington; the relationship between the crystal growth and the develop- 
ment of the mat texture in glazes. ‘(Illustrated.) 

(3) Illustrated lecture on the ‘‘Manufacture of Fire Brick,’’ by G. L. RoGeErs, 
Gladding, McBean & Co., Seattle. 

(4) “The Manufacture of Glass Tank Blocks at Louisville, Kentucky, by the 
Corhart Electric Furnace Casting Process,’’ by Gro. A. PaAGr, University of Washing- 
ton, formerly with the Corhart Refractories Co. and the Department of Ceramic Engi- 
neering, Missouri School of Mines, Rolla, Mo.; an illustrated description of the most re- 
cent development in the manufacture of large refractory block. 

(5) ‘An Unusual Case of the Peeling of Glazed Wall Tile from Cement Backing 
Walls,” by Hewitt Witson. When the tiled walls of 50 bathrooms in a large Seattle 
apartment house drop into the bath tubs, the cohesion of slab terra cotta to its cement 
backing on large buildings should be investigated. 

(6) ‘‘Bentonite—The Wonder Clay,” by H. G. Wiicox, University of Washington; 
a description of a tantalizing clay material with a wide variety of uses outside the ceramic 
industry. 

The evening session consisted of dinner at the University, a business meeting, and 
“The Evolution of Mullite Refractories,’ a motion picture made by T. S. Curtis of the 
Vitrefrax Corp. of Los Angeles. This film shows the development and growth of 


mullite crystals at high temperatures viewed under the microscope. 


1 Hewitt Wilson, Secretary. 


| 
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REFRACTORIES DIVISION 


The report of the Nominating Committee of the Refractories Division, AMERICAN 
CERAMIC Society, is as follows: 


Chairman: A. E. R. Westman Secretary: Dorothy A. Texter 


Vice-Chairman: R. B. Gilmore Nominating Committee i? 


WHO’S WHO IN ENGINEERING 
WHO’S WHO IN SCIENCE 


It pays to be listed in the Who’s Who of America and the Who’s Who of the different 
specialists. These are authenticated lists of those who have achieved and earned 
recognition. These ““Who’s Who’”’ books are consulted by those who are seeking men 
qualified to handle specific projects and they are sources of reference when writing his- 
tory. No one is listed in them without their record being searched and endorsers’ recom- 
mendations obtained. 

No one who is eligible should fail to accept the opportunity to be listed in these 
Who’s Who catalogues. This a person owes to himself, his family, his employers, and 
his associates. 

It is not advertising of oneself. It is merely assisting in making complete the 
records of those who are responsible for the work-a-day affairs. 

Several members of this Socrety have been nominated as eligibles to Who’s Who in 
Science and to Who’s Who in Engineering. Blanks have been sent to the nominees. 
Several have responded but the majority of the nominees have not. Some have re- 
ported that they had without consideration destroyed the application blanks. Those 
of our members who are interested, please write to L. W. Wallace, Executive Secretary, 
American Engineering Council, 26 Jackson Place, N.W., Washington, D. C., regarding 
Who’s Who in Engineering, and to Jaques Carttell, Lime and Green Sts., Lancaster, 
Pa., regarding Who’s Who in Science. 


ROSTER CHANGES IN DECEMBER 
Honorary* 
Storer, Maria Longworth, Rookwood Pottery Co., Cincinnati, Ohio. 


PERSONAL* 


Callinan, J. Gavin, Box 933, Clarksburg, W. Va. (Chillicothe, Ohio.) 

Christensen, John B., Jr., Johns-Manville Corp., Lompoc, Calif. (Seymour, Mo.) 

Kriegel, W. Wurth, P. O. Box 9, Aberdeen Clay & Color Co., Aberdeen, Wash. (U.S. 
Bureau of Mines, Seattle, Wash.) 

Lawson, George G., 1709 Livingston St., Evanston, Ill. (Wilmette, Ill.) 

Merry, E. B., Merry Bros. Brick & Tile Co., Marion Bldg., Augusta, Ga. (652 W. 
Peachtree St., Atlanta, Ga. ) 

Musselman, John E., 1308 Main St., Elwood, Ind. (472 E. 7th Ave., Tarentum, Pa.) 

Ritchie, K. M., Armstrong Cork Co., Research Laboratory, Lancaster, Pa. (Member- 
ship transferred from corporation membership of Armstrong Cork Co.) 


* Addresses within parentheses ( ) represent the old address. 

These roster changes which are published each month may be checked against the 
complete Membership Roster which appeared in the July, 1929, issue of the Bulletin. 
Copies of this issue may be obtained from the Secretary’s office, price $2.00. 
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Savage, H. D., Scarsdale, N. Y. (Combustion Engineering Co., New York, N. Y.) 

Tucker, Gus M., P. O. Box 155, Jackson Heights, N. Y. (401 Vernon Ave., Long 
Island City, N. Y.) 

Wheeler, D. D., 2141 University Ave., Morgantown, W. Va. (American Rolling Mill 
Co., Middletown, Ohio.) 


NEW MEMBERS RECEIVED IN DECEMBER 
PERSONAL 


B. L. Cassady, Route 2, Tulsa, Okla. 

J. A. Crew, Central Silica Co., Masonic Temple, Zanesville, Ohio. 

Donald N. Evans, 3722 Veazey St., N. W., Washington, D. C.; Junior Chemist, Bureau 
of Standards. 

Edwin Bennett Filbert, Edwin Bennett Pottery Co., 600 South Eden St., Baltimore, 
Md.; Assistant General Manager. 

A. A. Grubb, 180 Northmoor Place, Columbus, Ohio; Grubb & Marshall, 2525 N. High 
St., Columbus, Ohio. 

Kurt H. Lichtenstern, I, Dominikanerbastei 10, Vienna, Austria; Steingut-Union. 

Frank E. Tate, Foreman, Mt. Clemens Pottery Co., Mt. Clemens, Mich. 

Macon C. Trabue, 3 Lincoln Ave., Mt. Clemens, Mich.; Foreman, Mt. Clemens Pottery 
Co. 

Hermann F. Vieweg, 120 Rodney Ave., New Brunswick, N. J.; Associate Professor, 
Rutgers University. 

Laurent James Yeatman, 4 Rue Blanche, Paris, France; Managing Director, Produits 
Céramiques & Refractaries de Boulogne S/ Mer. 


STUDENT 


Harold R. Custer, Pennsylvania State College, State College, Pa. 


Membership Workers’ Record 
PERSONAL PERSONAL (continued) 


Office 4 

Total 10 
STUDENT 

J. B. Shaw l 


Grand Total 1] 


George H. Brown 
Horace F. Crew 
R. F. Geller 
James Gillinder 
Tom M. Place 
Felix Singer 


MEMBERSHIP WORKERS’ RECORD FOR YEAR 1930 


CORPORATION PERSONAL (continued) 
R. K. Hursh 1 W. F. Brown 1 
F. H. Rhead 1 : W. E. Budge 1 
J. H. Stewart 1 P. P. Budnikoff 1 
Office 9 B. M. Burchfiel 2 
— W. B. Cleverly 1 
Total 12 H. T. Coss 1 
P. B. Cox 3 
H. F. Crew 1 
A. E. Baggs 1 R. R. Danielson 1 
R. S. Bicknell l Louis Douin 1 
G. A. Bole 1 Mrs. A. R. Dyer 1 
G. H. Brown 1 K. H. Endell 1 
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PERSONAL (concluded) 


G. A. Forbes 1 W. F. Steger 1 
R. L. Frink 1 F. L. Steinhoff 1 
R. F. Geller l F. H. Stewart 1 
James Gillinder 1 D. A. Texter 1 
R. B. Gilmore 1 Karl Turk 1 
Herbert Goodwin 1 W. E. S. Turner 1 
A. F. Greaves-Walker 1 Robert Twells 1 
George Guthrie 1 George Tyler 1 
F. M. Hartford 2 E. J. Vachuska 1 
F. A. Harvey 4 S. F. Walton 1 
R. A. Heindl 1 A. S. Watts 2 
A. R. Heubach l W. F. Wenning : 
F. E. Hodek, Jr. ] F. A. Whitaker 2 
M. R. Hornung 1 Hewitt Wilson 1 
F. G. Jaeger 2 H. G. Wolfram 1 
Henrietta O. Jones 2 Office 54 
W. V. Knowles 1 — 
C. S. Linder 1 Total 138 
Kai-Ching Lu 1 , 

A. L. Mathes 

F. A. McCann 1 C. R. Amberg 4 
J. L. McFarland 1 A. I. Andrews 5 
Louis T. Meyer 1 G. J. Bair ] 
R. G. Mills 1 W. F. Copp 1 
L. H. Minton 1 P. E. Cox 2 
W. J. Nicholson 1 C. M. Dodd 3 
E. H. Ockerman 2 F. G. Heck 1 
J. A. Oravec 1 R. K. Hursh l 
C. W. Parmelee 1 R. J. Montgomery 2 
S. M. Phelps 1 D. A. Moulton 3 
T. M. Place 1 J. B. Shaw 1 
F. H. Riddle 2 Hewitt Wilson 1 
J. P. Rodgers 1 Office 14 
F. W. Salisbury 1 —~ 
Mary G. Sheerer 1 Total 39 
Felix Singer 1 

C. D. Spencer 3 GRAND TOTAL 189 
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CERAMIC ENGINEERING SHORT COURSE AT OHIO STATE UNIVERSITY 


A short course in ceramic engineering for plant managers, superintendents, engineers, 
and foremen sponsored by the Ohio Ceramic Industries Association of the Department 
of Ceramic Engineering, Ohio State University, was held in Columbus the week of 
January 24. 

Four separate courses of instruction were-provided, covering four of the major fields 
of the ceramic industry, viz., Structural Clay Products, Refractories, White Wares, and 
Metal Enamels. Special emphasis was placed upon the fundamental laws and theories 
upon which the various processes are based, and their relation to the finished product. 
Practical demonstrations were provided in the use of laboratory and testing apparatus. 
An opportunity for the discussion of special problems was provided in each section. 
In addition, a colloquium was held Wednesday, Thursday, and Friday afternoons from 
four to five for further discussion of special problems. 


| 
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Lecturers from Ohio State University 
A. S. Watts, Professor of Ceramic Engineering 
G. A. Boug, Research Professor of Ceramic Engineering 
D. J. DEmorgst, Professor of Metallurgy 
H. E. Nop, Professor of Mine Engineering 
ARTHUR Baccs, Professor of Ceramic Art 


WILBuR Strout, State Geologist 


J. L. Carrutuers, Associate Professor of Ceramic Engineering 

R. M. Kino, Assistant Professor of Ceramic Engineering 

J. O. Lorn, Assistant Professor of Metallurgy 

R. P. ScHNeEIDER, Instructor in Industrial Engineering 

T. A. KLINEFELTER, Superintendent, U. S. Bureau of Standards, Columbus Ceramic 


Station 


G. W. Loomis, Research Engineer, Engineering Experiment Station 


Visiting Lecturers 
J. S. McDowkE Lt, Harbison-Walker Refractories Company, Pittsburgh, Pa. 
C. E. Bags, Ironton Fire Brick Co., Ironton, Ohio 
M. C. Boozsz, Chas. Taylor & Sons Co., Cincinnati, Ohio 
E. J. BoGnar, Corundite Refractories Co., Massillon, Ohio 
T. W. Garve, Consulting Engineer, Columbus, Ohio 
J. T. Rosson, Harrop Ceramic Service Co., Columbus, Ohio 
F. M. Hartrorp, Harrop Ceramic Service Co., Columbus, Ohio 
J. E. Hansen, Ferro Enamel Supply Co., Cleveland, Ohio 
F. G. SuTPHEN, American Rolling Mill Co., Middletown, Ohio 
W. E. Ricg, U. S. Bureau of Mines, Roseville, Ohio. 
JoHN WHEATLEY, Commercial Decorator, Cleveland, Ohio. 


Elementary Chemistry, Mr. King 
Elementary Physics, Mr. Carruthers 
Ceramic Technology, Mr. Watts 
Elementary Chemistry, Mr. King 
Elementary Physics, Mr. Carruthers 
Ceramic Technology, Mr. Watts 


Turspay, JANUARY 20, 1931 (All Groups) 


Elementary Chemistry, Mr. King 
Elementary Physics, Mr. Carruthers 
Ceramic Technology, Mr. Watts 


All Sections except Metal Enamels Group 


Clay Testing (Lecture), Mr. Bole 
Theory of Drying, Mr. Carruthers 
Clay Testing (Demonstrations) 


Metal Enamels Group 


(3 hrs.) Raw Materials, Mr. King 
Colloquium 


WEDNESDAY, JANUARY 21, 1931 
All Groups except Metal Enamels 


Theory of Drying, Mr. Carruthers 
Selection of Refractories, Mr. Bole 
Theory of Firing, Mr. Carruthers 
Fuels and Combustion, Mr. Demorest 
Theory of Firing, Mr. Carruthers 
Pyrometry, Mr. Demorest 
Colloquium 


Program 
Monpay, JANuARY 19, 1931 (All Groups) 


Metal Enamels Group 


Constitution of Steel and Cast Iron, Mr. 
Lord 

(2 hrs.) Steel for Enameling, Mr. Sutphen 

(2 hrs.) Foundry Practice, Mr. Schneider 

Cleaning and Pickling, Mr. King 

Colloquium 


TuHuRSDAY, JANUARY 22, 1931 
Structural Clay Products Group 
Problems of the Industry, Mr. Carruthers 

Clay Mining, Mr. Nold 

Clay Storage, Mr. Carruthers 

Crushing and Grinding of Clays, Mr. 
Garve 

Screening and Tempering of Clays, Mr. 
Carruthers 

Forming and Dies, Mr. Garve 

Colloquium 


White Wares Group 


Porcelains, China, and Earthenwares, Mr. 
Watts 
Whiteware Materials, Mr. Watts 
Whiteware Materials, Mr. Klinefelter 
(2 hrs.) Body Preparation, Mr. Watts 
Colloquium 
Refractories Group 
Geology of the Fire Clays, Mr. Stout 
Clay Mining, Mr. Nold 
Characteristics of the Various Clays, Mr. 
Bole 
Discussion of morning talks 
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(2 hrs.) Clay Testing (Demonstrations), 
Mr. Bole 
Colloquium 


Metal Enamels Group 


(2 hrs.) Cleaning and Pickling, Mr. King 

Preparation and Application of Enamels, 
Mr. King 

(3 hrs.) Preparation and Application of 
Enamels, Mr. King 

Colloquium 


Fripay, JANUARY 23, 1931 
Structural Clay Products Group 


(3 hrs.) Drying and Driers, Mr. Robson 
(3 hrs.) Firing and Kilns, Mr. Rice 
Colloquium 


White Wares Group 


(2 hrs.) Forming the Product, Mr. Kline- 
felter 

Finishing and Drying, Mr. Watts 

Finishing and Drying, Mr. Loomis 

(2 hrs.) Firing of White Wares, Mr. Hart- 
ford 

Colloquium 


Refractories Group 


The Dry-Press Process, Mr. Bole 

The Stiff-Mud Process, Mr. McDowell 
The Soft-Mud Process, Mr. Bales 
Discussion of morning talks 

2-3 hrs.) Product Testing, Mr. Bole 


Metal Enamels Group 
Ground Coats, Mr. King 
Cover Coats, Mr. Hansen 
Opacifiers and Colors, Mr. Hansen 
Ground Coats, Mr. King 
(2 hrs.) Defects in Enamels, Mr. Hansen 
Colloquium 


SaTuRDAY, JANUARY 24, 1931 
Structural Clay Products Group 
Power and Handling Equipment, 
Carruthers 
(2 hrs.) Plant Arrangement and Plant 
Problems, Mr. Garve 


White Wares Group 
(2 hrs.) Decoration of Wares, Mr. Wheat- 
ley 


Research in Tableware Decoration at 
O.S. U., Mr. Baggs 


Mr. 


Refractories Group 
Note: Meet with Refractories Division of Ohio 

Ceramics Industries Association. 
Special Refractories, Mr. Bognar 
Cements and Ramming Mixes, Mr. Booze 
Refractories in Service, Mr. McDowell 
Meeting Purchase Specifications, Mr. 

Booze 

Metal Enamels Group 

Review and Discussion, Mr. King 
(2 hrs.) Art of Enameling and Its History, 

Mr. King 


SHORT COURSE FOR CLAYWORKERS AT IOWA STATE COLLEGE 
January 21-24, 1931 


The Annual Short Course for Clayworkers was given at Iowa State College, January 


21 to 24, 1931. 


The following program was given: 


Welcoming Address by Paut E. Cox, Head of the Ceramic Engineering Dept., Iowa 


State College. 


“Care and Use of Pyrometers,’’ by D. A. Moutton, Dept. of Ceramic Engineering, Iowa 


State College. 


Motion Pictures: ‘‘Manufacture of Enameled Iron.”’ 
“The Microscope in the Study of Heavy Clay Products,”’ by C. G. Harman, Dept. of 


Ceramic Engineering, Iowa State College. 


“Shape and Material of Pug-Mill Knives,” by H. R. Straicut, Adel, Iowa. 


Welding Conference. 


“Bronze Welding of Cast Iron,” by W. C. Swirrt, American Brass Co. 
‘‘Hard Facing Wearing Surfaces,’’ by E. F. Smrru, Haynes Stellite Co. 
“Compensation Law of Iowa,” by RALPH YounGc, Deputy Industrial Commissioner, 


State of Iowa. 


“Railroad Tunnel Kilns,” by PuHr_tre Dress_erR, Swindler-Dressler Corp., Pittsburgh, 


Pa. 


Motion Pictures: ‘‘Harbison-Walker Refractories Co.” 
“Diesel Engines,’”’ by M. P. CLEGHORN, Mechanical Engineering Dept., Iowa State 


College. 


“Time Studies,” R. E. RoupgeBusH, Mechanical Engineering Dept., Iowa State College. 
“Use of Electric Power,” by F. D. Parnge, Head, General Engineering Dept., Iowa State 


College. 
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“Railroad Tunnel Kilns,” by B. M. WiLLson, Mason City Brick & Tile Co. 
Motion Pictures: ‘‘Vacuum on Stiff-Mud Machines.” 

‘Time Studies,’’ by R. E. RoupEBUSH. 

“Railroad Tunnel Kilns,” by E. B. STrREATER, Mankato, Minne. 
“Manufacture of Roofing Tile,” by D. A. MouLTOoN. 


CERAMIC SELF-HELP SCHOOL A NEW THING IN CERAMIC EDUCATION 


OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGE 
STILLWATER, OKLA. 


November 13, 1930. 


At the A. & M. College here in Stillwater they have started the Student Self-Help 
Industries, the purpose of which is to give work to young boys who are desirous of an 
education past the high school. 

Among these industries is a ceramic plant that is now doing business and is employ- 
ing 23 boys to make the products. The chief product is flowerpots for the florist trade. 
We are also making some cut flower vases and fern pots for garden use. 

The purpose of this letter is to let you know of the plant and in doing so to ask the 
favor of you that means a lot to the success of the industry. 

I am trying to save the school all the money possible and in doing so I have to buy 
all the cheaper things that I can get that will serve our purpose in the plant. 

Do you know where I could get a fairly good used filter press with about 40 leaves and 
a slip pump? These two pieces of machinery are, as you know, very important in the 
preparation of the clay for a good product. If you can give me the names of any con- 
cerns who rebuild clay machinery and have it for sale I could get what I need there at 
a great saving to the school. 

Thanking you for anything that you may suggest and any help you are willing to 
give, I am, 

Very truly yours, 
M. O. FRENCH, 
General Manager, Ceramics Plant 


A RARE COLLECTION OF ORIENTAL CERAMIC WARE 


Dr. F. R. Martin has just made a donation to the Museum of Ceramics at Faenza 
(Italy) of a collection of Egyptian ceramic fragments during the time of the Mahometans, 
collected by himself during 35 years of search. It consists of nearly 2700 pieces which 
well testify as to the technique and style of the potters of the orient at the time of the dy- 
nasties of the Mamelukes. 

Dr. Martin wished that his collection be displayed permanently in one room dedi- 
cated to his faithful steward (trusty) P. Ragionieri, called ‘‘Moro”’ who died at Faenza 
during the earlier days of November. The inscription reads: ‘‘Moro gift established 
by Dr. Martin.”’ 

With this gift Dr. Martin not only wanted to testify his acknowledgment to the 
friendship and faithful services of which he has been the object for twenty years during 
Moro’s time, but he also wanted to pay his homage to the mentality of that man who 
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had acquired rare and extraordinary skill and with whom “‘of all the thousands of Italian 
artists who, in a similar position, did more than their duty and who passed on without 
leaving a trace of their artistic ability.” 

Through this generous legacy the Museum of Faenza is to acquire an absolute rare 
and precious collection within a room by itself providing the means for the study of 
oriental ceramics. A gold medal has been coined for the memory of this donation. 


ANNOUNCEMENT OF THE CHARLES FERGUS BINNS MEDAL 


At the Commencement exercises held at Alfred University in 1925, which marked the 
25th anniversary of the appointment of Professor Charles F. Binns as Director of the 
New York State School of Clay Working and Ceramics, the Alumni of the School es- 
tablished a commemorative medal to be known as the Charles Fergus Binns Medal. 
Two conditions were laid down, first that the medal should be awarded annually for 
high achievement in Ceramic Art and second, that it should be designed and modeled 
by Miss Elsie Binns. It was decided that the choice of a recipient should be made by a 
Jury consisting of five members chosen as follows: 

Professor Charles Fergus Binns, Chairman, and one representative chosen respec- 
tively by the AMERICAN CERAMIC Socigty, the National Terra Cotta Society, the United 
States Potters’ Association, and the Ceramic Guild of Alfred. 

The four persons then chosen were Paul E. Cox, Ceramic Department, Iowa State 
College, Ames, Iowa; H. J. Lucas, Northwestern Terra Cotta Co., 2525 Clybourn Ave., 
Chicago, Illinois; Thomas B. Anderson, Pope-Gosser China Co., Coshocton, Ohio; and 
Ruth Canfield, Henry Street Settlement, Henry Street, New York, N. Y. 

Miss Canfield served until 1928 when Mrs. Evelyn T. Openhym of Dover Pottery, 
Hartsdale, N. Y., was appointed to succeed her. 

The first year, 1926, the presentation was made to Marion Lawrence Fosdick, Pro- 
fessor of Modeling and Pottery at the New York State School of Clay Working and 
Ceramics. Miss Fosdick is one of the outstanding teachers of pottery in the country. 
She has mastered the intricate arts connected with the production of decorative pottery, 
has been a stimulating influence through her instruction to a large number of successful 
graduates, and has herself produced some notable pieces of work. 

Arthur Eugene Baggs was the second selection of the Jury made in 1927. At that 
time Mr. Baggs’ achievements in the field of ceramic art included the designing and 
producing of the Marblehead Pottery in Marblehead, Mass., and reseaich and produc- 
tion with the Cowan Potteries in Cleveland, Ohio. He is an outstanding artist potter. 
Mr. Baggs has since been appointed Professor of Ceramic Art at Ohio State University. 

In 1928, the medal was awarded to Frank Graham Holmes of Lenox Potteries, Inc., 
of Trenton, N. J., for the excellence of his work in the design and production of decorated 
tableware. 

Stanley Gano Burt of Rookwood Pottery, Cincinnati, Ohio, was selected in 1929. 
Mr. Burt is one of the preéminent ceramic artists of the present day with a finely dis- 
criminating sense of the beautiful and good. It is his guiding influence which has helped 
Rookwood to acquire its name and reputation. 

The medal for 1930 was awarded to Myrtle Meritt French of Chicago. Mrs. 
French is head of the departments of ceramics at the Chicago Art Institute and at Hull 
House, Chicago. In both places she has built up thriving departments of ceramic art. 
She was for a number of years head of the Summer School of Pottery at Alfred where her 
teaching and research were an inspiration to many sincere ceramists. She was among 
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the first to recognize and seek a solution for the problem of drawing together the in- 
terested art potters of the country into a group where their difficulties could be dis- 


cussed and solved. 


CALENDAR OF MEETINGS 


Organization 


American Assn. for the Advancement of 
Science 

AMERICAM CERAMIC SOCIETY 

American Chemical Society 

American Concrete Institute 

American Electrochemical Society 

American Foundrymen’s Assn. 

American Gas Assn. 

American Glassware Mfrs. 

American Institute of Chemical Engi- 
neers 

American Institute of Mining and Metal- 
lurgical Engineers 

American Iron and Steel Institute 

American Refractories Institute 

American Society of Mechanical Engi- 
neers 

American Society for Testing Materials 


Canadian National Clay Products Assn. 


Common Brick Mfrs. Assn. of America 

Feldspar Grinders’ Institute 

Grinding Wheel Mfrs. Assn. 

Gypsum Assn. 

National Assn. of Mfrs. of Heating and 
Cooking Appliances 

National Assn. of Mfrs. of Pressed and 
Blown Glassware 

National Brick Mfrs. Assn. 

National Exposition of Power and Me- 
chanical Engineering 

National Glass Distributors Assn. 

National Paving Brick Mfrs. Assn. 

National Safety Council 

New Jersey Clay Workers Assn. 

Optical Society of America 

Sand-Lime Brick Assn. 

Scientific Apparatus Makers of America 

Structural Clay Tile Assn. 

Taylor Society, Inc. 

Tile & Mantel Contractors’ Assn. 


Date 


This was brought about through the Art Division of the AMERICAN 
CERAMIC Society in which Mrs. French has been actively engaged. 


Place 


December 28, 1931 to New Orleans, La. 


January 2, 1932 
February 22-28 
March 30 to April 3 
February 24-26 
April 23-25 

May 4-7 

October 12-18 

July 


June 


February 16-19 
May 22 
February 22-28 


April 20-23 
June 22-26 
February 22-28 
February 
February 22-28 
February 22-28 


March 11 
May 
March 10 


February 22-28 


December 5-10 
December 1-3 
February 4-6 
October 12-16 
June 

February 26-28 
February 3-5 
May 

February 19-20 
May 1 and 2 
April 14-17 


Cleveland, Ohio 
Indianapolis, Ind. 
Milwaukee, Wis. 
Birmingham, Ala. 
Chicago, IIl. 
Atlantic City, N. J. 
Atlantic City, N. J. 


Swampscott, Mass. 


New York, N. Y. 
New York, N. Y. 
Cleveland, Ohio 


Birmingham, Ala. 
Chicago, II. 
Cleveland, Ohio 
Philadelphia, Pa. 
Cleveland, Ohio 
Cleveland, Ohio 
Chicago, IIl. 


New York, N. Y. 


Pittsburgh, Pa. 
Cleveland, Ohio 


New York, N. Y. 
Pittsburgh, Pa. 
Pittsburgh, Pa. 
Chicago, 
Asbury Park, N. 
New York, N. Y. 
Atlanta, Ga. 
Newport, R. I. 
Chicago, II. 
Philadelphia, Pa. 
Milwaukee, Wis. 
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ONE OF FOUR GOOD REASONS— 
Decreased Maintenance Costs 


OU can operate at lower up-keep costs using‘ Car- 
bofrax’’ muffies in porcelain enameling furnaces 
because— 


—They have much longer life. 

—They can be operated with much lower temperatures 
in the combustion chamber because of their high ther- 
mal conductivity. 

—They, therefore, prolong the life of combustion chamber 
refractories —impose less severe conditions on the re- 
fractory shell of the furnace. 

—They eliminate the possibility of sagged or burned out 
floors or muffle sections because of the extremely high 
refractoriness of Carbofrax—The Carborundum Brand 
Silicon Carbide Refractory. 

—All of which obviously reduce maintenance costs. 
Besides with these super-refractory muffies you will 

get increased production—decreased fuel consumption— 

improved quality of ware. 


The Carborundum Company, Perth Amboy,N.J. 
Reg. U.S. Pat. Off. 

Christy Firebrick Company, St. Louis, Kansas City, New Orleans, Houston 
Pacific Abrasive Supply Co., Los Angeles-San Francisco, Seattle 
Williams and Wilson, Ltd., Montreal-Toronto, Canada 
Harrison & Company, Salt Lake City, Utah 
Denver Fireclay Co., E) Paso, Texas 


Carverundum and Carbofrax are Registered Trade Marks of The Carbwrundum Company 


(When writing to advertisers, please mention the JOURNAL) 
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A 


Aloxite (Refractory Products) 
Carborundum Co. 


Alumina (Hydrate and Calcined) 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Salt Mfg. Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 
Harshaw Chemical Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifiuoride 
Harshaw Chemical Co, 
Hommel, O., Co. 


Ammonium Carbonate 
Harshaw Chemical Co, 
Hommel, O., Co. 


Antimony Oxide 
Harshaw Chemical Co, 
Hommel, O., Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co. 


Automatic Temperature Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


B 


Ball Mills 
Hommel, O., Co. 
McDane!l Refractory Porcelain Co, 


Ball Mills (Laboratory Type) 
Hommel, O., Co. 


Barium Carbonate 
Harshaw Chemical Co. 
Hommel, O., Co. 


Barytes 
Harshaw Chemica! Co, 
Hommel, O., Co. 


Batts 
Carborundum Co. (“‘Carbofrax Alorite’’) 
Norton Co. (‘‘Alundum-Crystolon’’) 


Bitstone 
Eureka Flint & Spar Co. 
Golding Sons Company 
Harshaw Chemical Co. 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co. 


Boats, Combustion 
Norton Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F. 
Hommel, O., Co. 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Borax Glass 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Hommel, O., Co. 
Pacific Coast Borax Co. 


Boric Acid (Crystal, Granular or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F 
Harshaw Chemical Co. 

Hommel, O., Co. 
Pacific Coast Borax Co. 


Brickmaking Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
Carborundum Co. (“‘Carbofrax Alorste’’) 
Harbison-Walker Refractories Co. 
Norton Co. Alundum-Crystolon"’) 


C 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium, Lead) 
Harshaw Chemical Co. 
Hommel, O., Co. 


Caustic Soda 
.  Harshaw Chemical Co. 
t Pennsylvania Salt Mfg. Co. 


Cements 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 
Norton Co. 
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The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 


Ceramic Service? 
| We Give It 


We Manufacture— We Sell— 
Pins Ball Clay 
Stilts 
; Wad Clay 
Ground Fire Clay 
purs Bitstone 
Saggers Fire Brick 
Crucibles Imported Paris White 
Tile for Decorating Kilns Domestic Whiting 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


(When writing to advertisers, please mention the JOURNAL) 
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Ceramic Chemicals 
Drakenfeld and Co., B. F. 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 


Philadelphia Drying Machinery Co. 


China Clay (Georgia) 
Golding Sons Company 


Chromium Oxide 
Harshaw Chemical Co, 
Hommel, O., Co. 


Clay (Ball) 
Golding Sons Company 
Hammill & Gillespie, Inc. 
Harshaw Chemical! Co. 
Hommel, O., Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemica! Co. 
Hommel, O., Co. 


Clay (Electrical, Porcelain) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay and Tale Co. 
Spinks Clay Co., H. C. 


Clay (Enamel) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Corundite Refractories Co. 
Edgar Brothers Co. 
Golding Sons Co. 
Harbinson-Walker Refractories Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 


Clay (German Vallendar) 
Harshaw Chemical Co. 


Clay Handling Machinery 
W. S. Tyler Co. 


Clay Miners 
Edgar Brothers Co. 
Golding Sons Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
Spinks Clay Co., H. C 


Clay (Potters) 
Golding Sons Co. 
Harshaw Chemical Co. 
Old Hickory Clay & Talc Co. 
Spinks Clay Co., H. C. 


Clay (Sagger) 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison- Walker Refractories Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co, 
Old Hickory Clay & Talc Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 


Clay Tests 
Harrop Ceramic Service Co, 


Clay (Wad) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co, 
Potters Supply Co 
Spinks Clay Co., H. C. 


Clay (Wall Tile) 
Golding Sons Co 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co, 
Old Hickory Clay & Talc Co. 
Spinks Clay Co., H. C. 


Cloth (Wire Bolting) 
W. S. Tyler Co. 


Cobalt Oxide 
Drakenfeld and Co.,.B. F. 
Harshaw Chemical Co. 
Hommel, O., Co 
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MONTGOMERY MULLITE 
PYROMETER PROTECTION TUBES 


Made of Electrically Fused and Chemically Controlled Mullite 
— SUPER-REFRACTORY — IMPERVIOUS — RIGID — 
The Ultimate in High Temperature Pyrometer Protection Tubes 


Distributed by Dealers and Service Laboratories throughout the U. S. 
Also shipped direct from our large factory stock. 


MONTGOMERY PORCELAIN PRODUCTS CO. 


FRANELIN, OHIO, U. S. A. 


PENNSYLVANIA SALT ry’ 
MANUFACTURING ap iy 
COMPANY 
Executive Offices: Philadel- P U R E 
phia, Pa. — 
Works: Philadelphia and ar. 
Natrona, Pa., Wyandotte ~ Al 
and Menominee, Mich. fi © 
Representatives: =| ] 43 
New York Chicago 


THE DAY WILL COME 


when you will want a certain article in a three-year-old issue 
of some technical journal—and want it quick. 


THAT IS THE DAY 


to remember that more than one million back numbers of im- 
portant magazines are waiting for your call on the shelves of the 
Periodicals Department 


THE H. W. WILSON COMPANY 


964 University Avenue New York City 
No trouble to quote prices 
Periodicals bought and sold. Photostat service. 


The Journal of the Society of Glass Technology 
A quarterly Journal containing original Pome and abstracts 


of papers covering the whole field of Glass Technology. 

ANNUAL SUBSCRIPTIONS TO SOCIETY (including Journal) 
Price per Volume (unbound) to 9.00 


Forms of application for membership may be obtained from the American Treasurer of the 
Society, Francis C. Flint, Washington, Pa. 
Address orders and inquiries to: The Secre Society of Glass Technology, The Univer- 
sity, Shemicia, England 
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Colors Dishes (Alundum, Filtering, Ignition) 
Drakenfeld and Co., B. F. Norton Co. 
Harshaw Chemical Co, 
Hommel Co., O. 
Vitro Mfg. Co. Disintegrators 
. Chambers Brothers Co, 


Combustion Apparatus 
Leeds & Northrup Co. Disks (Alundum, Porous, Filter) 
Norton Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Co. Dolomite . 
Harshaw Chemical Co. 


Cones (Filter) Dri 
) riers 
Norton Co. Harrop Ceramic Service Co. 
Controllers Driers (China Ware, Porcelain) 
Brown Instrument Co. Philadelphia Drying Machinery Co. 


Engelhard, Chas., Inc. 
Leeds & Northrup Co, 
Drying Machinery 
Philadelphia Drying Machinery Co. 
Conveyers (Clay, Sand, Brick, etc.) 
Philadelphia Drying Machinery Co. 


Cores (Alundum Furnace) . E 
Norton Co. 

Electrical Instruments 
Brown Instrument Co. 

Cornwall Stone Leeds & Northrup Co. 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Zennsylvania Pulverizing Co. 


Electrical, Porcelain 
Old Hickory Clay & Talc Co 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Products Co. 
Cornwall Stone (Imported) Ferro Enamel Supply Co. 
Golding Sons Company 
Harshaw Chemical Co. ’ 
Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 


Crucibles (Filter, Melting, Ignition) Corundite Refractories Co. 
Norton Co. 2 Ferro Enamel Supply Co. 
Potters Supply Co. Vitro Mfg. Co. 


Crushers Enameling Muffles 


Chambers Brothers Co. Carborundum Co. (Carbofrax) 
Cryolite Enameling, Practical’Service 
: Chicago Vitreous Enamel Product Co. 
Co. * Ferro Enamel Supply Co. 
Vitro Mfg. Co. ¢ 
Enamels 
Harshaw Chemical Co. 
D Hommel, O., Co. 
Decorating Supplies 
Drakenfeld and Co., B, F. Enamels, Porcelain 
Harshaw Chemical Co. Chicago Vitreous Enamel Product Co. 
Hommel, O., Co. Ferro Enamel Supply Co. 
Vitro Mfg. Co. Vitro Mfg. Co. 
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H. W. R. SAGGER CLAY 


and 


H. W. R. —D— CLAY 


For Your Complete Sagger TORIES 


Write 
for 
World's Largest Producer of 
Info ion 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 


Finishing Pent } BLASDELL, N. Y. 


(When writing to advertiisrs, please mention the JOURNAL) 
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Engineering Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 


Exolon (Refractory Products) 
The Exolon Co. 


Equipment (Safety) 
Willson Products, Inc. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


Fans 
Philadelphia Drying Machinery Co. 


Feldspar 
Consolidated Feldspar Corp. 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 
Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Filter Cloth (Wire) 
W. S. Tyler Co. 


Fire Brick 
Carborundum Co. 
Corundite Refractories Co. 
Harbison- Walker Refractories Co. 


Flint 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Flint (American Sand and Rock) 
Golding Sons Company 


Flint (Imported French) 
Golding Sons Company 


Flint Pebbles 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Flow Meters 
Brown Instrument Co. 
Leeds & Northrup Co. 


Frit 
Vitro Mfg. Co. 


Furnace 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Corundite Refractories Co. 
Ferro Enamel Supply Co. 
Harrop Ceramic Service Co. 
Simplex Engineering Co. 


Furnaces (Electrical Laboratory Type) 
Engelhard, Chas., Inc. 


Furnace Slabs 
Corundite Refractories Co. 


G 


Glass Tanks 
Simplex Engineering Co. 


Glass Plant 
Simplex Engineering Co. 


Glaze and Body Spar 
Consolidated Feldspar Corp. 
Golding Sons Company 
Harshaw Chemical Co. 
Hommel, O., Co. 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Supply Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Vitro Mfg. Co. 


Glaze Spar 

Consolidated Feldspar Corp. 
Erwin Feldspar Co. 

Eureka Flint & Spar Co. 
Golding Sons Co. 

Harshaw Chemical Co. 
Hommel, O., Co. 


Goggles 
Willson Products, Inc. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Vitro Mfg. Co. 


Guards (Safety) 
W. S. Tyler Co. 


H 


Hearths 
Carborundum Co. 
(Carbofraz heat treating) 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
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i 


AMERICAN CERAMIC SOCIETY 19 


HIGH COLLOIDAL Since 1848 
BENTONITE 
ENGLISH CHINA CLAYS 
at low temperature an 
finely pulverized. TALC (STEATITE) 
Our deposits and plant ae 
are in the heart of the 
district in Dependable Qualities of 
Ceramic Materials for 
. ‘ 1B hes of th 
American Colloid Co. 


Producers of Volclay Bentonite 


Sales Office: 
608 South Dearborn St. 


HAMMILL & GILLESPIE, INC. 
225 Broadway 
New York 


Chicago, Illinois 
| Warehouse stocks in principal cities 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 


| YOU 


can never sell your products unless you advertise 
them. The JOURNAL OF THE AMERICAN 
CERAMIC SociETy, with a circulation of 3000, 
= &9 is considered the best advertising medium for 
the ceramic industries and the rates are excep- 
tionally low. 


HARROP CERAMIC SERVICE CO. 


Engineers and Constructors 
Engineering and Laboratory Service COLUMBUS, OHIO 
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Humidity Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


Hydrogen Ion Equipment 
Leeds & Northrup Co. 


Hygrometers 
Brown Instrument Co 
Leeds & Northrup Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Brown Instrument 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Indicators, Chemical 
Leeds & Northrup Co. 


Infusorial Earth 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Iron (Enameling) 
American Rolling Mill Co. 


K 


Kaolin 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Kaolin (Delaware) 
Golding Sons Company 


Harrop Ceramic Service Co. 
Simplex Engineering Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F. 
Hommel, O., Co. 


Kryolith 


Harshaw Co. 
Hommel, O., 
Pennsylvania Sait Mfg. Co. 


L 


Laboratory 
W. S. Tyler Co. 


Law 
W. S. Tyler Co. 


Leers (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 


Leers (Low Heat, Muffle Type, Electric) 
Simplex Engineering 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co. 
Corundite Refractories Co. 
Harbison- Walker Refractories Co. 
Norton Co, 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Leeds & Northrup Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co, 
Harbison-Walker Refractories Co. 


Magnesite 
Drakenfeld & Co., B. F. 
Harbison- Walker Refractories Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Manganese 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Manometers 
Brown Instrument Co. 


Masks (Breathing) 
Willson Products, Inc. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Meters (All Kinds) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Microscope 
Bausch & Lomb Optical Co. 


Minerals 
Drakenfeld & Co., B. F. 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 

Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 


Muffies (Furnace) 
Carborundum Co. (Carbofrax) 
Corundite Refractories Co. 
Norton Co. 
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WOVEN WIRE SCREENS 
TESTING SIEVES 
HUM-MER Electric SCREEN 


4 
a 


THE CLEVELAND 
Ww.S. TYLER OHIO 
COMPANY U.S. A. 
For BETTER Sold since 1865 
Glasshouse CLAY POTS and TANK BLOCKS fy Goesti aco. 
Insist on getting 95 Bedford St. 
GROSSALMERODE CLAY ® NEW YORK 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


Miners, Importers AND PULVERIZERS 


Pure English Cornwall Stone 


Imported French Flint Connecticut Feldspar 
French Placing Flint New Hampshire Feldspar 
American Rock Flint New York Feldspar 
American Sand Flint Carolina Feldspar 
Eureka #1 Feldspar Maine Feldspar 


Eureka Specially Selected Glaze Spar has been famous 
for Twenty Years for its Brilliant Lustre 


EUREKA FLINT & SPAR CO. 
INCORPORATED 
Trenton-New Jersey 
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Mullite (Artificial) 
The Exolon Co. 


Muriatic Acid 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw Chemical Co. 
Hommel, O., Co. 


Opacifiers 
Harshaw Chemical Co. 
Hommel Co., O. 
Titanium Alloy Mfg. Co. 


Orifice Plates 
Brown Instrument Co. 


Oxides 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel Co., O. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Pans (Wet and Dry) 
Chambers Brothers Co. 


Pebble Mills 
Hommel, O., Co. 


Petrographic Microscope 
Bausch & Lomb Optical Co. 


Pins 
Potters Supply Co. 


Placing Sand 
Eureka Flint & Spar Co. 
Golding Sons Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 


Plant Design 
Harrop Ceramic Service Co. 


Plate Feeders 
Chambers Brothers Co. 


Plate (Filter) 
Norton Co. 


Polariscope 
Simplex Engineering Co. 


Porcelain Enameling Service, Practical 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 

Vitro Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Pot Furnaces 
Simplex Engineering Co. 


Potash (Carbonate) 
Harshaw Chemical Co, 
Hommel, O., Co. 


Potassium Bifiuoride 
Harshaw Chemical Co. 
Hommel, O., Co. 


Producer Plants 
Simplex Engineering Co. 


Protecting Tubes, Pyrometer 
Leeds & Northrup Co. 


Protecting Tubes, Thermocouple 
Brown Instrument Co. 


Protective Equipment 
Willson Products, Inc. 


Pug Mills 
Chambers Brothers Co. 


Pulverizing Mills 
Hommel, O., Co. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometers (Optical) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Thermocouples 
Brown Instrument Co, 
Engelhard, Chas., Inc, 
Leeds & Northrup Co, 


Pyrometer Tubes (Refractory and Hard 


Porcelain) 
Brown Instrument Co. 
Corundite Refractories Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Ca, 
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Truth Telling 


Tests » » 


Through the truth-telling eyes 
of the microscope your lab- 
oratory men can do much to 
determine and keep uniform 
the quality of your product. 
Microscopic examination 
brings to light much valuable 
information procurable by no 
other means. 


Microscope AKW, a B & L Laboratory Control 
instrument of highest quality, is a low-power, wide- 
field microscope, giving the extremely valuable 
feature of stereoscopic vision. 


Put one in your laboratory now. 


Complete information will be sent on request. 


BAUSCH & LOMB OPTICAL CO. 
611 St. Paul St. Rochester, N. Y. 


BAUSCH 
ZLOMB 
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R 


Recorders (CO, COs, SO2 and Draft) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Recording Instruments 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Refractories 
Carborundum Co. 
Corundite Refractories Co. 
The Exolon Co. 


Harbison-Walker Refractories Co. 


Norton Co. 


Refractory Materials 
The Exolon Co. 
Golding Sons Co. 


Harbison- Walker Refractories Co. 


Regulators (Automatic Temperature) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Respirator 
Willson Products, Inc. 


Rutile 
Titanium Alloy Mfg. Co. 


Safety Devices 
Willson Products, Inc. 


Sagger Clay (Georgia) 
Golding Sons Company 


Sagger Presses 
Chambers Brothers Co. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Screening Machinery 
W. S. Tyler Co. 


Screens (Cloth, Electric Vibrating) 
W. S. Tyler Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 

Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Separators (Inclined Vibrating) 
W. S. Tyler Co. 


Shakers (Testing Sieve) 
W. S. Tyler Co, 


Sieves (Testing) 
W. S. Tyler Co. 


Silica Blocks 
Eureka Flint & Spar Co. 
Golding Sons Co. 


Silica (Fused) 
The Exolon Co. 


Silicate of Soda 
Philadelphia Quartz Co. 


Silicon Carbide 
The Exolon Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 
Harshaw Chemical Co. 
Norton Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co. 


Soda Ash 
Harshaw Chemical Co. 
Hommel, O., Co. 


Sodium Antimonate 
Harshaw Chemical Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw Chemical Co, 
Hommel, O., Co. 


Spar 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 


Spurs 
Potters Supply Co. 


Stilts 
Potters Supply Co. 
Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Tachometers 
Brown Instrument Co. 
Leeds & Northrup Co. 
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The Ferro Enamel 
Corporation 


“Makers of Fine Enamel for Many Years” 


Cleveland, Ohio 


ENAMELS 
EQUIPMENT 
ENAMELING 

FURNACES 

SUPPLIES 


Representatives at Philadelphia, 

Louisville, Oakland, Calif., Ottawa, 

Canada, Rotterdam, Holland, and 
Birmingham, England. 


UNIFORMLY 
EXCELLENT 


The unalterable pol- 
[— icy of our concern is to 
make prices so low on our 
products that Everybody 
can use them. 


Chicago Vitreous Enamel 
Product Co. 


CICERO ILLINOIS 


| 


AND CAST IRON 


COBALT 
oo 
URANIUM 


oe? 


CHROME 


Colors » » » 
Enamel Colors » 


Pottery Colors » 


Vitrifiable Glass 


All Products 
Laboratory Controlled 


VITRO 


MANUFACTURING CO. 


CORLISS STATION 
PITTSBURGH, PA. 
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BUYERS’ GUIDE (continued) 


Talc 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Tanks 
Simplex Engineering Co. 


Temperature Controls 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
s & Northrup Co. 


Thermometers (Electric Resistance, Indi- 
cating, etc.) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile (Refractory) 
Carborundum Co. (Carbofrar) 
Harbison-Walker Refractories Co. 


Tin Oxide 
Drakenfield & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 


Titanium 
Harshaw Chemical Co. 
Hommel, O., Co. 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Tubes (Pyrometer) 
Brown Instrument Co 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


V 


Valves (Automatic Control) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Screens 
. S. Tyler Co. 


V-Notch Meters 
Brown Instrument Co. 


Wet Enamel 
Chicago Vitreous Enamel Product Co 
Vitro Mfg. Co. 


Whiting 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


. Tyler Co. 


Witherite 
Harshaw Chemical Co. 


Woven Wire 
W. S. Tyler Co. 


Zirconia 
Harshaw Co. 
Hommel, O., 
Titanium yg Mfg Co. 
Vitro Mfg. Co. 


We will soon market two new Clays 


THE CHAMPION 
THE CHALLENGER 
Write us for further information. 
H. C. SPINKS CLAY COMPANY 
Newport, Ky. 
Chicago Office: 236 N. Clark St. 
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ALPHABETICAL LIST OF ADVERTISERS 


Page 
.Inside Back Cover 
Tables Annuells de Constantes & Donnees Numeriques............ ieee 
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PROFESSIONAL 
DIRECTORY 


CLASSIFIED 
ADVERTISING 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


Petrographic Laboratory 
W. Harold Tomlinson 


Microscopic examinations. 
All petrographic work. 


114 Yale Ave. 
Swarthmore, Pennsylvania 


Established 1836 
BOOTH, GARRETT & BLAIR 


Analytical & Consulting 
CHEMISTS 


Accurate analyses of all types 
of Ceramic Materials 


Feldspar, Clay, Sand, Colors 
Glass, Enamels, etc. 


404-406 LOCUST STREET 
‘PHILADELPHIA, PA. 


The oldest commercial laboratory in America 


The 
Cost 
of 
Classified 
Advertising 
Is 
35 Words 
for 
$1.00 
and 
5c 
for 
Each 
Word 


Additional 
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FELDSPARS 


One consumer of feldspar used a total of 124 
cars of Uniformity Control feldspar during 
1929 and 1930. The following analyses show 
the variations in these shipments: 


Average High Low 
Loss on Ign. 27 31 .23 
Silica 68.11 68.43 67.84 
Alumina 18.02 18.11 17.85 
Iron Oxide .092 1 .076 
Calcia 18 31 
Magnesia .02 .03 Trace 
Potash 10.53 10.96 10.22 
Soda 2.81 2.97 2.57 


What is being done for this customer we can do for you. 
May we have the privilege of duplicating this record for you? 


FROM MINE TO MARKET 


lated teldspar Corporation 


(Erwin teldspar Company.inc Golding Sons Company 


Trenton, New Jersey 
Visit Booth 21B at Cleveland Exposition Feb. 23 to 27 


Numerical Documentation 


THE ANNUAL TABLES OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological and Technological 


collect, classify and publish since 1910 everything in Pure and Applied 
Natural Sciences liable of being expressed by a number. 


) the A. C. complete and 


1928 continue the International Critical Tables (I. C. T.) 
The A.T. C. are absolutely necessary to all scientists. 


They represent 
the only one complete documentation—the most inexpensive—the easiest to consult 


owing to an Index systematically arranged which enables one to locate at once the data required. 
For any information—any specimen—any volume on free examination 
Apply immediately to 


Canada and U.S. A. Other countries 
The McGraw-Hill Book Company, Inc. M. C. MARIE 
370 Seventh Avenue 9, rue de Bagneux 
New York, U.S. A. Paris VI° France 


Volumes published: a a to V—1910-1922 (5382 pages) and Index 

I & VII—1923- 1926 (3571 pages) 
Specimens: the sections are sent free of charge: Spectroscopy— 
Electricity, Magnetism, Electrochemistry—Radioactivity—Crystallography, Mineralogy— 
Biology—Engineering and Metallurgy—Colloids—Wireless- —Photography—Geophysics— 
Combustible gaseous mixtures, Powders and Explosives. 


English versions: Beginning with Volume VII, all explanations to the tables are given in 
both English and French. 
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Already 25 INSTALLATIONS 


G-E 620-kw. furnace 


Two G-E furnaces fring stove parts at Estate 


G-E 450-kw furnace fring G-E 225-kw furnace 
hollow ware at Belmont tring sheet-steel and 
Stamping & Enameling Co.. @ast-iron stove parts at 

New Philadelphia, Obio Peerless Eaamel Prod- 


Join us in the General Electric pro- 
gram, broadcast every Saturday eve 
ning on a nation-wide N.B.C network 


GENERAL 


GENERAL COMPANY SCHENECTADY, 
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ARE PROVING the ECONOMY 
and thorough RELIABILITY of 


THE G-E CONTINUOUS 


HEAT-SEALED FURNACE 


HE G-E continuous enameling furnace 
ye heat-sealed firing chamber has 
made electric enameling economical for 
all plants with a production large enough 
to justify continuous enameling. 


Enamelists who have watched these fur- 
faces in action have been amazed at their 
efficiency—at the quantity and quality of 
work turned out—at the marked reduction 


in handling charges and the simplicity of 
operation. 


If you re looking for a thoroughly reliable 
continuous furnace, free from the threat 
of frequent forced shutdowns, one that 
gives you uniformly high-grade work and 
all the conveniences typical of electric heat, 
investigate this remarkably successful Gen- 
eral Electric development. The nearest G-E 
office will give you all the facts. 


G-E 600-kw furnace Gring table-cops at 
Enamel Products Co.. Cleveland. Ohio 


G-E 600-kw. furnace fring hollow 
ware at National Enameling & 
Stamping Co., Granite City, Ul 


$70-153 D 


me 


ELECT RI 


ENGINEERING SERVICE PRINCIPAL 
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American Ceramic Congress 


The Canadian National Clay Products Assn. 
The Chicago World’s Fair Ceramic Assn. 
The American Refractories Institute 

The National Brick Manufacturers Assn. 
The Grinding Wheel Manufacturers Assn. 
The Feldspar Grinders Institute 

The American Ceramic Society 


The above associations have arranged meetings to 
be held in Cleveland during the week of February 
22-28 1931. 

A Ceramic Exposition of Ceramic products, mate- 


rials, and equipment will be in place in the Cleveland 
Auditorium. 


All meetings will be held in the Auditorium. A 
schedule of these with room assignments will be in the 
combined program book. 


One and one-half round trip fare on certificate plan 
by all railroad Passenger Associations has been granted. 


The resident hotel assignments are as follows: 


The Canadian National Clay Prod. Assn. 
American Refractories Institute 


National Brick Manufacturers Assn. HOTEL 
Grinding Wheel Manufacturers Assn. 
Heavy Clay Products Division, CLEVELAND 


American Ceramic Society 
Refractories Division, A.C.S. 


Art Division, A.C.S. 
Terra Cotta Division, A.C.S. HOTEL 
White Wares Division, A.C.S. 

Chicago World’s Fair Ceramic Assn. STATLER 


Enamel Division, A.C.S. 
Glass Division, A.C.S. HOTEL 

Materials & Equipment Division, A.C.S. | HOLLENDEN 
Feldspar Grinders’ Institute 
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QUARTZ QUALITY 


SILICATES 
OF SODA 


Available from 

eight plants at: B O R A i 
Chester, Pa. Baltimore, Md. 
Rahway, N. J. St. Louis, Mo. AND 
Kansas City, Kans. Utica, Ill 
Gardenville, N. Y. Anderson, Ind. 

Forty-five distributors B O RI C A C ID 
carry stocks. 
PHILADELPHIA 


QUARTZ COMPANY 


General Offices and Laboratory 


121-129 S. Third Street 
PHILADELPHIA 


OVER 99144% PURE 


| AMERICAN POTASH & 
CHEMICAL CORPORATION 


Woolworth Bidg., New York City 


KILNS 
LEHRS—Ovens 
TAN KS—Furnaces 
Producer Plants 
Oil Systems 

Batch Plants 
Buildings 
Fourcault Plants 
Appraisals 
Complete Factories 
Power Plants 


4 REASONS why you should buy Simplex Equipment: 


(1) Unique Engineering Designs 
(2) Phenomenal Positive Results 
(3) Highly Efficient 

(4) Very Low Maintenance Cost 


SIMPLEX ENGINEERING COMPANY 


Washington Trust Building A 
Washington, Pennsylvania, U. S. A. 
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IDEAL DRYING 
and increased production with 
“HURRICANE” DRYERS 


Truck tray dryer for grinding wheels 


es URRICANE”’ Drying, with tem- 

peratures and Humidity auto- 
matically Controlled and Air Cur- 
rents correctly distributed, results 
in faster drying, higher quality ware 
and less spoilage. 


‘‘Hurricane’’ Dryers are made in 
Tray, Truck and Continuous Con- 
veyor types for pottery, spark plugs, 
insulators, refractory materials, tile, 
enamel ware, brick, and all other 
ceramic products. 208 


THE PHILADELPHIA DRYING MACHINERY CO. 


3351 Stokley Street, Philadelphia, Pa. 


DRYERS for ALL Ceramic Products 


FELDSPARS * * FLINTS 


GOLDING-KEENE COMPANY 
KEENE, NEW HAMPSHIRE 


THE STANDARD FLINT & SPAR CORP. 


TRENTON, NEW JERSEY 


SOUTHERN FELDSPAR, INC. 


TOECANE, NO. CAROLINA 


Near YOU Wherever YOU Are 


**Great Stone Face’"’ 
Profile Notch, 
N. H. 
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Established 1869 


B. F. DRAKENFELD & CO. 


Incorporated 


For Best and Certain Results Use Only 


HIGHLY STANDARDIZED 
METALLIC OXIDES CHEMICALS 


WHITE OXIDE OF TIN 


GLOBE BRAND EXTRA LIGHT 
COBALT MANGANESE 
CHROMIUM NICKEL 


URANIUM COPPER 


IMPORTED CALCINED JAPANESE OCHRE 


(The famous Pink Stain for pottery and tile 
bodies and glazes) 


45-7 Park Place New York 
East Liverpool Ohio Chicago Illinois 
Works: Washington Penna. 


Pacific Coast Agents 
BRAUN CORPORATION, LTD. LOS ANGELES 
BRAUN-KNECHT-HEIMANN CO., LTD. SAN FRANCISCO 


Ne 
E NAMEL 
An Achievement in Opacity 


One of the most striking characteristics of M and T enamels is their 
wonderful opacity. As one enthusiastic enameler exclaimed, ‘They make 
other enamels look sick!"’ 

This was to be expected, for we have been selling large amounts of 
opacifiers for many years and have devoted much time to research in the use 
of various opacifiers to the best advantage in every type of enamel and under 
all conditions. 

To have ob- able opacity both 


tained opacity at | Qay organization has been in sheet iron and 
the sacrifice of cast iron enamels 


working proper- | “SHOOTING TROUBLE” | in combination 


ties would with most excel- 


have been easy, in enamel shops for over lent working prop- 
but we have ob- ten years. erties in the : 
tained this remark- enamels. 
MATERIAL 
FUEL 


The greatest saving in the use of these very opaque enamels on cast iron 
lies in the fact that in coating many pieces, one enamel application can be 
eliminated. By far the greatest saving is in labor, but the saving of fuel 


and enamel is considerable. 
SAVE 
ENAMEL 
WORRY 
WARE 


In enameling sheet steel the number of pieces that can be made in one 
coat will be markedly increased and on the rest of the ware each of the two 
regular coatings can be made thinner. Therefore, in addition to the economy 
in enamel the probability of defects developing during processing will be 
preatly reduced and the percentage of rejects will be markedly diminished. 
inally, the finished ware is not only more beautiful but is stronger and 
more durable. 


Metal & Thermit: Corporation 


CERAMIC DEPARTMENT 


HOMER F. STALEY * MANAGER 
R. DANIELSON @ DIRECTOR OF RESEARCH 


120 BROADWAY, NEW YORK CITY 
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